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. EXECUTIVE SUMMARY 
| Y 


‘ _ This is cna Final Report of a research sestent dentgned to evaluate 


; the.Marine Corpe Task Andlysis (TA) Program. Marine Corps TA studies are - 
4 conducted by the Office of Manpower Utilization (0M)), Headquarters 
nited States Marine Corps (HQMC). The research was authorized by the ‘ 


ine Corps Study Directive! included as Appendix B to this report. It 
was funded by the Marine Corps, monitored by the Director, Personnel and 
Training Research Programs of the Office of Naval Researth, and conducted 
by the California State University, Los Angeles. Marine Corpe supervision ~~ 
was provided by the HQMC Stady Advisory Committee for Evaluation of the 
Marine Corpse Task aueh yas Seas: 


Task Analysis is he identification, collection, collation and 


> analysis of job . In the Marine Corps TA Program these data represent 
responses from ine job incumbents to a comprehensiye set of questions — 
» @imed at dete ng: (1) What the Marine really does; (2) Why the | * 


. Marine does it; (3) How the Marine does it; (4) At what skill level 
(learner, worker, first-line supervisor or staff supervisor) the Marine 
performs. The process’ of TA in the Marine Corps involves the use of 
military analysts who prepare a paper and pencil inventory based upon 
observation and interview and the input of experts; on-site admini- 

as ba stration of the inventory by OM) members; and analysis on a percentage of 

time basis at the task level, by processing through the Comprehensive 

Data Analysis Programs (CODAP) . The major goal of the ‘Marine Corps TA 

program {s to improve manpower utilization. 


hd 


= 


, "The basic objective of this research project was to determine the 
efficacy of the TA process as it has been performed by OMJ. It was 
designed to identify and define promising improvements ad refinements — 
in the TA process, and to discover possibly superior alternative proc- — 
dures that could be implemented to produce an even more effective program 
than that conducted by the Marine Corps for some five yeacs, from late 

. 1969 through mid- 1974 when this research conmenced. 


Based upon our initial Study Plan, the Study ‘Advisory Committee 
recoumended that the project be divided into the following eight Research 


ef 


Areas: , RN 
“1. Task ein. bservation and Interview Procedures 
2. Task Inventory Construction 
3. Occupational Field Sample Size 
4. Computer Procedures and Data Analysis 
5. OMU Organization and Persortnel ; eee 
me 6. Orientation, Training, and Team Performance | , 
7. Peace-Time Task Analysis and Its Relation to War-Time 
Conditions 
8. The Use of Worker Chgracteristics in Classification and 
Assignment - 
se 4 w . 
“Ng Tok : , 
ee as Gb ‘\ 
ee, eee ee _ rs { 


Methodologies employed were many and varied. They are described -° 
in this report in a Series of Technical Reports. In the intexest — 
“of brevity, they’ are not included in this Executive Summary. aie 


The over-all conclusion from our research is that the Marine Corps 


oving and maintaining. effective utilization of its human resources 


\ Tie Analysis Program is a highly valuable asset to the Marine’ Corpse in 


Qm, in spite of its austere budget and limited staff, has produced a- 
high return on the investment that the Marine Corps has made in the 
Program. Important “pay-offs", with Corps-widé impact, include sub- — 
stantial cost savings and cost avoidance, more efficient structuring of 
Occupational Fields (OF's), more effective use of training resources, 
and improved morale of Marines in the OF's in which TA studies have 
been: made. 


Detailed conclusions and recommendations from/the several research 
areas in this project are included in the fifteen Technical Reports that 
are end-producta of our studies. Many of the conclusions are summarized 
in the body of t report. Recommendations for improvements in the TA 
process and for further research to be undertaken by OMU are listed in 
Section IV. : 


Sevéral representative findings from our research have been se- 
lected for inclusion in this Summary. They are cited in the following 
paragraphs. ; a 

The best method for obtaining accurate and complete data for build- 
ing a task inventory appears to be: (1) thorough review of all available 
background data in written materials describing duties in an OF, supple- . 
mented by interviews with “experts", (2) preparing preliminary task 
statements based upon this information, and (3) conducting observation 
and interview visits to field installations to validate or correct these 
items and to search out tasks not revealed in preliminary reviews. 


Accuxate Wording of task statements and evaluating their readability 
to verify that they are written at the easiest reading level possible is 
necessary to ensure understanding. by Marine respondents of instructions 
and task statements in task inventories. 


wae The site of samples of Marines ixta mmber of OF's studied by OMU 


hag been larger than statistical standards suggest may be needed to 
obtain xepresentative data about what Marines do. Guidelines for sam- 
pling and for further research by OM are given in Technical Report No. ll 


Administration of task inventories to Marines at overseas bases 
may not be necessary. We have recommended procedures for studies by OMU 
-to determine whether or not our findings are confirmed jn other OF's nat 
included in our analyses. 


Inclusion of military or "general'-duty taskp together with occupa- 
tional tasks specific to amOF in the analysis of task saeaalak data can 
’ g 


f 


Add 


SS 


adversely effect results of the CODAP clustering procedures that 
* identify jobs. Recgamendations have been made for further research by OM 


c clarify this f ing.. . 


e have concluded that the Marine Corps TA Program is essentially a 

: research process. As a result, Technical Report No. 4, "Guidelines for 

Reseakch Planning and Design in Marine Corps Task Analy@pe" was written 
as an aid to OMU in its regearch activities. 


The CODAP programs appear to be the most adequate set of computer 

procedures for analyzing TA data. However, more programs in the CODAP 
F “package” need to be adapted from the UNIVAC format to the computer 
facilities available to QW. a 


The organizational structure of OMJ, traditionally based upon an 
“independent TA team" concept, needs to modified to a more functional 
type of organization: “Shia change should provide for more flexibility, 
| improved communications, greater SF SNAeT » and for specialization in ' 
- Several technical areas. 


More formalized dreiiiag of OM staff members is needed -- especially 
for Marines newly assigned to the TA'program.. Our staff has prepared 
five Training Manuals to aid OMM in accomplishing this objective. 


a ’ 
: ' The task inventory approach appears to be the most feasible and 
economical means for identifying those tasks that are performed by 
Marines in combat but that may not be performed under peace-time con- 
Yitions. Recommendations are given f ‘additional research that is 
considered needed on this cimportant topic. 

Stronger support needs to be provided by HQMC to its: personnel 
research effort. This is considered essential in order to develop and 
maintain effective selection and placement procedures that can identify 
recruits who meet Marine Corps standards and those needed to meet re- 

’ quirements in high technology OF's 
HQMC has maintained excellent standards for selection of well 
. - qualified Officers for assignment to OM. On the other hand, the assign- 
ment of high quality SNCOs to OMU appears to be more a matter of chance 
y, than design, ra : 


. Broader use of worker characteristics dats could be made by the 
Marine Corps to improve classification and assignment. This is consid- 
‘ered especially important in evaluating physical demands and environ- 
mental conditions in relation to placement of Women Marines. Specific 
‘procedures for implementing recommendations in this report are described © 
in the Technical Report for this Research Area. 
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‘ INTRODUCTION sno 


", This is the Final Report of the research project, Evaluation of 
the Marine Corps Task Analysis Program, conducted by the ONR-USMC Re- 
search Staff at California State University, Los Angeles. The ~~ 
research project was jointly sponsored by the Commandant of the Marine / 
Corps (Code RD) and the Office of Naval Research. The Marine Corps 
funded the research and provided special technical support to the 
Cal State L.A. project staff through the Office of Manpower Utilization, | 
HQMC (OMY). The Personnel and Training Research Programs, Psycho- : 
logical Sciences Division, Office of Naval Research monitored the 
repearch and ONR was the official government contracting agency. | 
Dr. Marshall J. Farr, Director of ONR's ‘Personnel and Training Research 
Programa, served as gctentific Officer. The California State University, 
Los Angeles Foundation monitored the reseatch for the University and 
provided logistic support. — - 


ot 


/ 
' 


, ‘~ 
The original contract period for the project was'from 15 May, 1974 
to 30 June, 1975. Several circumstances intervened, however, that 
created the necessity for extension of the contract period to 31 March, 1976. 
F ‘ t : 

In addition to monitoring of the project by ONR, the Commandant of the 
.Marine Corpe ‘establistied a Study Advisory Comittee for Evaluation of the 
Marine Corps Task Analysis Program in mid-1974. The Study Advisory 
Committee informed our staff that a formal Study Plan for the project was 
required in order to define research areas more specifically than the 7 
descriptions contained in the original research proposal. That Study 
Plan was submitted in August, 1974.. a : 


2 : ; 
\ In an official letter dated 15 October, 1974 the Study Advisory 7 
Committee requested that the Study Plan be revised and restructured in 
accordance with a specified format. In addition, three of the nine 
Research A proposed by.the research staff were considered by the ; 
Advisory Comiittee.to be either of limited intdrest.or involved problems 
that could be addressed by OMU. These were dropped from our Study Plan. 
‘Two new Research Areas were requested by the Study Advisory Committee to 
be considered by our research staff, and these were added to our: research 
tasks. The Revised Study. Plan was submitted on 31 October, 1974. We were 
informed of: approval of the Study Plan by a letter from the Assistant Deputy 
Chief of Staff, RD&S,; HQMC, dated 25 November, 1974. 


The revised Study Plan for this project listed specific research 
tasks for each of the eight Research Areas. As the study progressed, & 
few research tasks were found to be impractical in some Areas,either due 
ta technical or other problems. Data assumed to be avail for a task 
in one Research Area, for example, could not be obtained because of 


security classifications. However, the majority of research tasks proposed 


» a I] | os ; 


Ne 


in the Study’ Plan have been completed. Several additional research 
tasks were identified in the course of our study that had not been 
anticipated ‘and were thereforé not listed in the Study Plan. Our, 
research staff decided to add these to our original proposals in 


the belief that these additional studies could be of value to OMU in 


its Task Analysis studies. These additions have resulted in a greater 

number of end-products in the form of Technical Reports ‘than we had an- 

ticipated in our original timate of one final report supplemented by 

two or three techhical reprts. > 
As a result of division of this project into eight Research Areas, 

this Final Report follows a somewhat different pattern than that pre- 

scribed for projects address ing a single problem or issue. Specific oie 

objectives, methodologies, discussions, conclusions, and descriptions 

of end-produtts in this report are siamarized under each Regearch Area — 

for convenience of reference. . 


+ It is important to i uette that thig is a sumpary report and 
not a detailed documentation of all phases of the project. Details ‘ 
are jncluded in the series of fifteen Technical Reports that are the 
true @nd-products of this research. It would he redundant to repeat 
those details here. However, this report is designed to provide a 
brief overview of the major aspects of project_research efforts. 


II: bien’ *H 


|, STATEMENT OF THR BACKGROUND = 4 


AND NER ALL STUDY OBJECTIVE — 


A. The Marine Corps Task Analysis Program 


The Marine Corps Task Analysis Program was started in late’1969. 
It was established'to develop and apply a system for continuous, and K, 
comprehensive review, analysis, and evaluation of work performed by 


. Marines throughout the Marine Corps. The general purpose of the program 
is to improve manpower utilization through acquisition and analysis of 


job related data. The principal methods used to acquire these data 


‘are observation, interview, and administration of a task dnvenary: 


- 


The Task Analysis (TA) program methodology has traditionally follow- 
ed a seven step procedure for each Occupatiegnal Field (OF) under study. 
However, during the latter portion of our study period OMU decided to 
describe its methodology as a five stage process. The five stages are: 
1, Construct a task inventory, 2. Administer self‘report inventory, 

3. Aplyze, using CODAP, 4. Recommend solutions to identified problems, 
5. Secure approval of rec tions. : 


The first three phases of Khe seven step procedure are encompassed 
by stage one‘of OM's present Rategorization of the TA process. The 
basic nature and sequence of activities remsin essentially the same 
under both. descriptions of the process except for a few minor modifi- 
cations. Inasmuch as our research was conducted on thé seven step 
process, the majority our Technical Reports describe the methodol- 
ogy in thie manner, and - content of bath methods of description are 
basically the same, we have chosen:to follow the seven phase catego- 
rization in this Final Report. A brief description of the seven steps 
is given below: J 


1. Study Phase. Each Task Analysis review is initiated by an ex- 
tensive study of information about the OF being analyzed. The 
information is gathered from many sources. 


2, J isset ios & Interview Phase. During this phase knowledge ~~ 
g rom the study phase is augmented by observing and inter- 
viewing Marines in the actual performance of their jobs. 


3. Task Inventory Construction Phase. The task “inventory is a 


questionnaire covering tasks at all levels of proficiency as 
well as questions about incumbent experience and training. 
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4,’ Inventory Administration Phase. Inventories developed in Phase 3. < 


are taken to Marine Command administered to as large @ 
representative sample of persontel in the OF as possible in order 
to ensure collection of comprahaceive,, ‘ectiptic job data for 
Marines in each MOS and each pay grade. : : 


5. Processing Phasé. Completed inventory response booklets are 
delivered to Data Processing for recording. These’ response 
records dre ingut to CODAP (Comprehensive Occupational Data, 
Analysis Programs). CODAP uses clustering techniques to 
distinguish jobs within an OF and to determine job relationships. 


6.. Analysis Phase. Analysis of CODAP printouts reveals variations 
in job duties and relationships ‘that can lead to improvements in 
OF classification, here training, grade and MOS structure, 
job requirements, and job validation. 


_ 7. Final Report Phase. A final repost is prepared that describes 
_the results of task analyses and makes recommendations for 
changes. Approved recommendations are implemented by Head- 
quarters' directives. 


This systematic procedure is followed for each OF studied. 


The Task Analysis Program is managed by the Manpower Plans and 
Policy Division (Code MPU), Headquarters, U.S. Marine Corps. Task 
Analysis (TA) studies’ of Occupational Fields are conducted by the 
Office of Manpower Utilization, HQMC (OMU). By early 1974, five 
years after the Task Analysis Program statted, task analyses of eleven 
occupational fields had been completed . The program has accelerated 
since then, and by November, 1975, a total of 25 task analysis studies 
had been completed. x 


These studies have resulted in 300 approved recommendations leading 
to organizational changes including a reduction of billets, training 
savings, material savings,-and direct cost and cost-avoidance savings. 
Results to that date showed 369 billets saved, one-time material savings 
amounting to $415,000, and training savings for each year in the future 
of. 614 man-years and annual dollar savings of $5,370,617. ; ii 


B. Task Analysis in Other Services ; . 


The concept of task analysis, or one of its variations, is now-tised ‘ 
by all armed services in the United States. It has also been used by 
armed forces in Canada, Australia and Great Britain. This wide use has 
encouraged the evolution of job analysis concepts, and the sharing of 
techniques. Thus any study of task analysis as practiced in the Marine 
Corps may be compared with similar work in other U.S. armed services 
and those of other countries. A common denominator in much of this work 
is the package of 40 computer programs collectively called CODAP, the 
acronym for Comprehensive Occupational Data Analysis Programs. 
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The Air Force established an operational unit in late 1967 that was 
‘charged with the construction, administration, and analysis of occupational 
. Survey data. This AF Task Analysis research' group was responsible for the 
development of CODAP which provides thé primary set of statistical programs / 
now used by all services in analyzing task analysis data. The greatest : 
pay-off from the occupational studies in the Air Force has been -in the 
area of training.’ Significant changes have been made in every training ( 
course associated with a task analysis study. These have resulted in 
bstantial savings and cost avoidance. The Air Force, up to the time ® 
this report is written, has concentrated upon the training implications 
of task analysis study results Out has not used the data for the evalu- 
ation of the MOS structure within occupation fields. The latter has 
been the primary focus of the Marine Corps prégram. 


: 


; The Army has an operational job-task analysis group that has been 
es collecting occupational data using job inventories for a number of years. 
P This group had been aning its own analysis programs until just before 
: our MC project began. It!was then in the process of making several 
significant changes in procedures. These included the collection 
\ worker identification data, use of the relative time-spent factor for\ 
a portion of its task list, and the use of CODAP to supplement the the 
existing analysis system. ; 


The Navy‘conducted several large-scale occupational surveys before 
formally organizing a task analysis research unit. It officially estab- 
lished an operational job-task group in 1974 and follows procedures 
similar to those used in other séxvices including use of the CODAP 

: programs for data analysis, ( 


~~ 


years with job inventories patterned after those used in the Aif Force. 

CODAP has been used for analyses of task inventory data. The Coast Me 
Guard had surveyed about one-third of its occupational areas at the 

time our study commenced. 


The Coast Guard has been conducting occupational surveys Mie Force. 4 
v 


The Canadian Armed Forces have surveyed most of their occupations 
using job inventories. At the.time our study began, they were using 
. their own computer analysis program but were conferring with the Marine 
Corps about the possibility of making use of the CODAP system. 


The Australian Air Force has developed a large. number of task 
de omar Its instruments go include a large number of task 
statements and are generally pattefned after those used by the 0.S. Air 
Force. At least two officers from the Australian Air Force have been 
assigned to tours of duty working with the U.S. Air Force occupational 


research program and studying the use of the CODAP system for inclusion 
in the Australian task analysis progran. 


With the use of occupational analysis operational in all of the U.S. 
Armed Services, and in varying stages of development, and with DOD recom- 
- mending interservice cooperation in these activities, the desire of the 
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Marthe Corps in early 1974 to obtain an objective evaluation of its task . 
analysis program was timely. The research project summarized in this 
report is a result of the decision of the Commandant of the Marine Corps 
to conduct, such an evaluation. The Marine Corps Study Directive author-, 
izing this research is contained in Appendsx B. 


C. . Overall Study Objective 
\ 


This research project was designed to provide a thorough evaluation 
of the Marine Corps Task Analysis Program through intensive study in 
several research areas, The central goal was to determine the efficacy. 


of the task analygis process as it has been performed by OMU. This” 
' process involves the use of military analysts who prepere a paper and 


pencil inventory based upon observation and interview and the input of 
experts; on-site administration of thé inventory by OMU memberé and 
analysis on a percentage of time” basis at the task level, by processing 
through CODAP programs. / 


A basic obiextive throughout this research has been to identify and 
define promising improvements and refinements.in the task analysis 
process that could be implemented to produce an even more effective 
program than that conducted by the Marine Corps for some five year ' 
from late 1969 through 1974. It was also hoped that we might disc 
possibly superior alternative procedures that migtt\meriv recommendations 
for considerat ; 


— 


D. Assumptions 


_ The primary operational assumptions for the* eight research areas in 
this study include: 
1. Background materials (or secondary data) would be made 

F2 ailable for use by our research staff. These data, to 

mention a few examples, would include full data on OFs that 
have been analyzed by OMU and selected for study by our staff, 
data stored on computer tapes that would need to be subjected 
to various statistical treatments, data previously collected 
on worker characteristics, and cosbat scenarios that might be 
useful in Research Area 7. ’ 


2. Cooperation could be obtained from agencies and commands in 
the Marine Corps to obtain information not available within 
OMU. aN 


3. Pre-testing of techniques and instruments developed in the 
study could be accomplished both within the OMU: organization 
and in other areas of the Marine Corps when deemed essential 
for success of the research effort. 


4. The Marine Corps will continue at its same relative size, and 
_its mission will not change-significantly—in- the-foreseeable-- sae ee 
‘future. ' 


. 


A special word of appreciation is in order in connection with 
Assumptions 1 through 3. We have received the fullest measure of co- 
operation from the Director of OMY and all members of his staff throughout 
our entire study effort. We have also received excellent cooperation 
from the several other Marine Corps agencies and commands that have aided 
us in the collecting of data and have provided other information that has 
_ been important to our research. We owe a further debt to OMU for its 
- '  effectiverfess' in "paving the way". for our contacts with other divisions : 
1 + \ + and commands within the Marine Corps’, and thus ensuring the cordial | 

reception and ‘cooperation we received from all Marine Corps personnel. ‘ *~ 
’ We appreciate the level of cooperation we ‘have been accorded. t has . + 
aided us substantially throughout our research efforts. \ , 


The next section describes the objectives, methodologies of study, 
findings, con ions and end-products of the eight Research Areas 


designated for §tudy by the Marine Corps Study Advisory Committee, for 
Evaluation o e Marine Corps Task Analysis Program. : 
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/ , Eight areas of research were identified for priority attention in 
x this study. These are ‘Listed below by topical heading’ Following the 
list is a summary description of research in each area with a capsule 
statement of end-products in each research area. / 
oe . : 


Research Area 1. Task Analysis Observation and Interview 
/ Procedures, . ' 


Research Area 2. Task Inventory Construction. 


Research Area 3. Occupational Field Sample Size. © 
Research Ares 2 % 


— Research Area 4. Computer Procedures and Data Analysis. 


Research Area 5. OMU Organization and Personnel. 


- Research Area 6. ‘Orientatjon, Training and Team Performance. 


Research Area 7. Peace-Time Task Analysis and Its Relation to 
War-Time Conditions. — 


Research Area 8. The Use of Worker Characteristics in Classi- 
: fication and Assignment. 


A. Research Area 1. Task Analysis Observation and Interview Procedures. 


Interviewing plays a key role in both the study phase and the obser- 
vation-interview phase of the Task Analysis process. During the study 
phase, Task Analysis team members interview sponsors and monitors of the 
occupational field (OF) being studied to gain background information and 
attempt to make initial identification of problem areas. Service schools 
providing training in the OF are visited by team members, who interview 
instructors and other staff members and may interview students. 

6 : , 

Highly important to development of task statements for the Task 
Analysis Inventories are interviews conducted in the field by team members 
with incumbents of the OF as well as direct observation of personnel in 
performing assigned tasks. Team members interview officers and NCOs of 
various ranks and non-com incumbents during the O&I phase. 


Obse and interviewing procedures were not standardized among 
TA teams at the time this study coy rene ers No specific course of training 
was provided on @ regular basis to’new team members. As a result, effective- 
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ness of the process varied widely as a function of individual person- 
: if “ alities and levels of adigaiton and training of both interviewers and 
» + interviewees. 


. The specific sbjective of research in this area was to increase \ 


the effectiveness of the observation and interview process to provide 
complete and accurate information in the development of task analysis 
inventories. As a means to this end, we proposed to develop instructional 
materials for the orientation and training of new members of, task arnglysis’ 
teams and for upgrading the skills of present members. Work tq meet this 
objective has been coordinated with that of members of the project staff 
in Research Area 6 who have developed sae CORE training materials for 
OMU personnel. ; . x 


<< Methodologies, Findings, Conclusions and End-Product. Primary 
research in this area involvéd_extensive interviews with\the Officers and 
SNCOs of the OMU staff to obtain their perceptions of the O&I process, its. . 
importance in developing task statements for interviewing) methods em- { 
‘ployed by them in the field, the training they had received upon arrival 
for duty at OMU, and suggestions they might have for oving the process. 
A survey of the literature on observation and intefviewing vas conducted. 
Consideration was also given to alternate methods of gathering data for 
task inventories. As examples, among 4 number of methods reviewed were 
group interviews, use of "expert" panels, and the critical incident method. 


On-the-job training proved to be the primary method of preparing new 
incumbents for their role in the O&I process. None objected to this, but 
all felt that some type of formal orientation and training before going 
into the field would have made them more useful earlier in their tour of 
-duty and less uncomfortable in doing a job for which they felt ill-equipped. 
Many said they were shown a book shelf with a number of technical manuals 
and told to read them and then get to work, A majority found the materials, 
such as the CODAP Manual, confusing or too technical to be helpful. A 
common comment was that "it takes at least a year, ‘and sometimes two, for 
us to feel that we are really prepared to contribute to our team's effort". 
This was especially frustrating for the SNCOs, all of whom were experts in 
their own occupational fields, with many years of experience in their 
specialties, but they felt like "a fish out of water" in their new duties 
at OMU. 


: The conclusion was unequivocal. Early, more formal orientation and 
ie training is needed to accelerate the usefulness of newly assigned personnel 

and to reduce their frustrations and feelings of inadequacy during their 
first year or more as members of the OMU staff. Inasmuch as the on 
tour of duty in OMU is three years, development of procedures to increase 
productivity of new staff members earlier in their tour appeared to be 
important not only in increasing OMU's effectiveness in its mission of 
improving manpower utilization but also in maintaining the morale of its 
staff. 
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that a more thorough review -- during the Study Phase -- of training 
, manuals and other documents describing OF tasks,fwhen followed by 
interviews and reviews with "experts" of preliminary task statements, 
a the process of developing task statements for inventories 
‘and sHows promise of reducing time es bear in the Q&I Phase. This 
finding is based upon experiments conducted by OMU at our suggestion. 


ct! of this research, aside from the many interim 
; and discussion with OMU officers of methods for 
' improving training} is Technical Report No. 2, Training Guide for 
iewing in Task Analysis, Training Manual ITI. - 
This Training Guide if designed to provide basic orientation to Task 
Analysis and detailed suggestions for carrying out the entire obser- 
vation and interview phase of the Task Analysis process. Various 
procedures for job analysis are described in terms of the most ‘common 
methods and their advantages and limitations. . Special attention is 
directed to requirements of reliability and validity in the collection 

of Task Analysis data and to recommended procedures for meeting these 
requirements. To ensure the quality of findings in studies of Marine 
Corps Occupational Fields, specific recommentations are given for all 
major steps in the data-gathering process including improving inter- 
views by checking questions, bores anenaene motivation, developing 
listening ability, managing the interview, and improving both observation 
and the recording of information. ‘ 


X 


B. Research Area.2, Task Inventory Construction. 


It apie ah a traditional assumption of OMU that the more items 
included concerning tasks in a specific occupational ¢ield the greater 

the opportunity for evaluating tasks as they are really performed in 

the field. The result of this policy is that a task inventory may contain 
as many as 1000-items. It is considered possible that an inventory of 
significantly fewer items would permit task discrimination within OFs 
while reducing fatigue of inventory respondents, would improve reliability 
and validity, and reduce costs of administration and subsequent data 
analysis. : 


Perhaps equally important is the wording of task statements. Many 
inventories reflect ambiguities in spme statements. In others, words and 
phrases may be used that are not understandable to some inventory-takers 
because of their limited educational backgrounds, deficiencies in reading 
skills, and in some cases, differences in service school training back- 
grounds, Also investigated were the design and format of inventories and 
alternatives that might be more efficient; anonymous responses vs. identi- 
fication of respondents; attitudes of respondents about readability, 
length and coverage of task inventories; and differences in responses 
between officers and enlisted Marihes and differences among Marines in 
different pay grades. 
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The specific objectives of this research were to determine an re 


optimum inventory size that would have equal or greater effectiveness 

than previous inventories, and to develop procedures for the phrasing 

of task statements to avoid ambiguities and be understandable to as 

‘broad a range of Marines .as is possible with a paper and pencil instru- 
ment. A related objective was to develop recommendations for inventory ¢ 

design and format. \ 


Methodologies, Findings, Conclusions and End-Products. Methodologies 
in this research area were many and varied. As in most research areas 
. of our project, interactions with OMU staff members in Quantico, at 
Cal State L.A., by telephone and by correspondence not only provided 
important information for our research efforts, but they also led to 
implementation during the course/of our research of changes resulting’ 
from findings and suggestions that were a result of these interactions. 
Because of this, actions that would ordinarily be considered for imple- 
mentation following a final report were effected as the research pro- 
gressed. This result is perhaps most notable in the changes in design 
and format éf Task Inventory booklets. ae 


When the study commenced, OMU was using a two-booklet format. One 
booklet contained a set of instructions, a section on background infor- 
mation about respondents, a set of task statements and a job satisfaction 
questionnaire. A second booklet contained spaces for recording: answers. 
Responses in the answer booklet were read by an optical scanning device. ‘ 
However, a considerable amount of time had to be spent by team members 
in erasing random marks in the booklets that could create errors in the 
scanning process. This was a slow dnd tedious task. Aside from this ' 
problem, Marines completing the inventory were required to go back and 
forth between the two booklets to record responses to each item. The 
chance for error on the part of respondents could generate the possibility 
of reduced reliability and validity of results. 


The use of answer sheets adaptable to optical scanning to replace 
the answer booklet was studied. One alternative considered was a Westing- 
house system. However, this involved a considerable capital investment in 
new scanning equipment. This was rejected as incompatible with the Marine 
Corps efforts to reduce costs. Adaptation of the Air Force Task Inventory 
answer sheet was reviewed. The Air Force offered its assistance in "reading" 
the answer-sheets at Lackland AFB with its OCR system. Time factors and 
costs suggested that other alternatives be reviewed before a final decision 
was made. 


The result of these studies was preparation of 4 single task inventory 
booklet that includes response categories to question’ and task statements 

. on the same page and immediately following the items. [It is designed for 

. direct key-to-disk recording of the responses that are pre-coded on each page. 
‘The initial task inventories that have been prepared fot trial in this manner 
have produced satisfying results. Basic processing costs are substantially 
lower than thobe of the older system, and considerable staff time has been” ~~~ 
saved by elimination of the answer booklets, that required cleaning up in 
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preparation for the former scanning process. The new format appears to be 
less prone ‘to response errors than the answer sheets considered, and the 
separate angwer booklets used previously. It aigsq appears that chances 
for error in the processof transferring response’ from booklets to 
computer tape have been ReAUC OH: 


‘| Throughout the’ study of rank inventory formats, OMU took the 


initiative in investigating alternatives and evaluat ing the cost-benefits, 
reliability and practicality of different systems. Members of the OmMuU 


_ Staff not only deserve recognition for these efforts, but they mst also 


‘their name, service. n 


‘important to make pos 


be given credit for development of the new format and.scoring system, 
and for conducting experiments that have demonstrated the values of the 
new method. ’ 4 ~*~ 
It has bees traditional in both the Marine Cops and the Air Force 
Task Analysis Programs to/require task inventory respondents to write 
, organizational unit and other identifying 
ries they complete. This has been considered 
le later contact with individuals to clarify 
‘questionable responses as well as to make feasible the study of sub- 
samples for special purposes. A question arose during the course of 
our research as to whether or not anonymous responses might provide more 
reliable data.. Our hypothesis was that anonymous responses would be 
more valid than those where individual identification of respondents was 
possible. The Director of OMU offered to conduct a study to test this 
hypothesis. ae 


information on the invye 


a 


Each Marine Corps. task inventory includes a 28 item job satisfaction 
questidnnaire. The assumpt{on was made that this portion of the inventory 
is most susceptible to bias when respondents are identified. This 


' assumption was’ based u on the nature of some of the items in the job. 


satisfaction questionnaire. These related to how well a Marine's 
supervisor handles his.job, how well the Marine is treated by his superiors, 
and similar questions judged to be sensitive when respondents know they 
can be identified with their answers. As a result, this portion of a 

task inventory was ehnien for use in testing the hypothesis. 


Two equal size random samples of Marines were selected{ Marines in 
one sample were asked to complete the identifying information called for 
on the task inventory questionnaire. Marines in the other sample replied 
anonymously. Statistical tests of the significance of differences between 
the two groups showed responses to only four of the 28 items to be signifi- 


_ cant at the .05 confidence level. Sugprisingly, none of these four items 


was among those we hypothesized would be most sensitive to bias with 


respopdent identification. Qur conclusion from this study is that, in the 


Marine Corps setting, only minimal and generally non-significant differences 


result from identified respondents to task inventories as compared with 
anonymous administrations. The Alr.Force came to this conclusion some time 


5a aN A ta Q_in-ita_task analysies-ctudies.,-and-it—continues-to-require-tdentiftcatton— 


of respondents on task inyentories. OMU, however, has not found sufficient 
reasons to continue the requirement of attributed responses. The purposes 
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of its TA program are as well served with anonymous responses as with 
7 , identified respondents. As a result, and in the spirit of the Privacy ° 


Act, yespondent identification is no longer requested. 


, “In the early stages jet our research our primary concerns about task 
inventories were the very large number of items in most inventories and © 
the readability of inventory instructions and.task statements. iterature 


re reviews resulted in a concensus that questionnaires requiring mor@ than 


one half hour to an hour to complete should be avoided. It is contended 
that longer questionnaires lead to fatigue, diminished interest in 


completing the task, and probabilities of reduced reliabilities. _ ‘Reviews 
of the experiedces of the Marine Corps over & period of some seven years 
and that of the Air Force for some nine years, at the time this report is 
: written, suggest that the conditions of administration of questionnaires 
f and inventories in a civilian setting may be quite different from that of 
adminjstration of similar instruments to military ‘personnel in a more 
disciplined situation. Reports of difficulties arising from length of ~ 
‘ . inventories in both services have been extremely rare. Two of our studies 
) = eee te the feasibility of using lengthy AneRE Lona tnes in military 
organizations a 
' One. study was designed to assess attitudes of Marines eaneaae completion 
of a lengthy task-inventory. Primary dreas covered by the survey were 
length of the inventory, its difficulty, its interest, covedage of the tasks 
in the Marine's MOS, and the terminology used on the job. Orme question ot 
asked how the Marine felt about describing his MOS duties. This was 
followed by a free response or "comments" section. Unfortunately, only small 
samples could be obtained from three OFs', and no low technology OFs were 
being inventoried at the time of the study. The results, however, could 
be significant, if OMU conducts similer ati a dae future, as we 
recommend, and obtains similan, findse 


‘ one We found that the majority “6£ Maz ines th our samples reported the 

inventories were not too long, ‘were not difficult to complete, did not 
includé words that were hard to understand, and thag:¢ask statements well 
described their duties. A large majority also indsbbted that ghey appreciated 
the interest the Commandant showed in them and in their specialty by pre- 
paring and adminis sering the inventory. They seemed pleased to have the 
chance to tell what they actually do on their jobs. ; 


A second Study was based upon the hypothesis that the lengthy in- 

YY ventories would reflect unreliable responses in terms of lack of logical 
aifferentiations between’ Officer and NCO tasks and among NGOs in different 
pay grades. Statistical analysis of task inventories for three OFs 
involved comparison of response distributions, analysis of variance, and 
tests of aatimggas of differences between officers and NCOs and within 
the NCO groups. Regults disproved the hypothesis. The analyses reflected 

” logical fee aia between. tasks perfotmedbyofficers-.and-NCOs..—There-——~~---—--- 
was some overlap in the: higher NCO pay grades, as would be expected if 
data were reliable, since botH officers and senior NCOs are supervisors 
and not primarily technicians, Logical differences were also iaoegedl one 
: NCOs indifferent pay gradeg. NCOs in the middle pay grades were performing 
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teghnical tasks appropriate to their ranks, and lower level enlisted 
grades were performing more routine tasks. ‘ 


Some members of our staff are still very much concerned about the 
length of QMU's task inventories. Their literature search revealed a ' 
multiple-booklet approach, used in a study of temperament factors, that . 
reduces the nugber of items presented to each. inventory respondent. ; 
This system has been recommended for trial by OM. 


In the temperament questionnaire 25 factors comprising 400 items plus 
a 20 item desirability ‘scale were distributed among 30 overlapping booklets 
each to be administered to a separate sub-sample of the experimental’ group 
being studied. . The experimental design required that items representing 
five of the 25 factors be given to each of the 30 samples, while each 
factor appeared in six different samples so that comparisons among all . 
factors could be made on a statistically sound sampling basis. These * 
overlapping booklets have been labeled "mini-booklets" staff members 
who have recommended their experimental trial in a\task analysis study. 
Principles for applying the experimental design in development of the 
booklets are included in the final technical report for this Research Area. 


-. The most extensive studies in this Research Area involved analyses of 


- the readability of task inventories and measures of reading ability levels  . 


of samples of enlisted Marines at three West Coast Marine Bases. the 

first phase of these studies, the reading levels of nine Marine Corps\ task 
analysis inventories were evaluated by using four standard measures of read- 
ability. The four measures are the Dale-Chall Readability Forma, the Flesch 
Readability Index, Gunning's FOG Index and McLaughlin's SMOG Grading. 
Readability of both task inventory instructions and task statements was 
measured. Readability scores are expressed in terms of school grade pre- 
sumably required to read and comprehend the material evaluated. 


Results of the readability analyses showed considerable variation 
among the four measures applied. For example, in one OF two of the 
measures indicated the inventory was written at the level of .a college 
junior or a college senior, another indicated that the lOth grad@ level of ‘ 
reading ability was appropriate and the fourth indicated an indigidual had 
to be half way through the eleventh grade to understand the material. A 
further review of the literature was then made to try to obtain information 
to assess the discrepancies. The firlal technical report for this Research 
Area discusses variations among the different measures and attempts to 
prene some explanations. 
4 

. One benefit af our extended literature search was discovery of a method 
that is specifically designed for use with standardized tests that may have 
some sections composed of word lists and other sect ns with short sentences 
or statements. This measure is the Forbes-Cottle Method for Determining 
“Readability of Standardized Tests. Inasmuch as tasks in task inventories 
are described by short sentences or statements, this method was deemed to 
meritespecial attention. We applied it to the nine inventories, and it is 
the conclusion of our staff that the Forbes-Cottle is probably the measure 
best adapted to determining readability of task inventories. 
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The averages of the five readability measures suggeat eee ee 

should have a reading level equivalent to at least a 10th grade student, 

or in some of the nine inventories, at least the 11th grade, and in one 
that is a low technology OF prepared early in OMU's TA program, a Marine 
would need to be a high school; graduate to understand the task inventory 
instructions. Task statements appear to be written at even higher levels. 
However, there is evidence that discussions we have had with OMU ‘staff 
members about problems of readability, coupled with quarterly and other 
_Anterim' reports discussing our findings, have been useful. The instruct-. - 
‘ fons for a task inventory recently prepared for officers in a sophisticated 
OF are written at a lower readability level than an inventory prepared 
over two years ago for a low technology enlisted OF. 


In. order to determine what readability levels are appropriate for 
task entories, it is necessary to have a reasonable estimate of the 
actual” reading level of Marines to whom'a'task inventory is administered. 
We hypothesized that Marines in the lower technology OFs would have lower 
reading abilities than Marines in high technology OFs because of differences 
in entry seleétion standards. OMU assisted us i making arrangements at 
three Marine Corps bases to test this hypothes The bases selected were 
El Toro Marine Corps Air Station where we sampled Marines in relatively 
high technology OFs, Camp Pendleton where a sample of Marines in low 
‘technology OFs was obtained, and at the Marine Corps Recruit Depot, San 
-Diego-where we obtained a cross-section of permanent staff Personnel 
representing a variety of OFs. The Gates-McGinitie Reading Tests were 
used to assess reading comprehension ability levels. 


Results of the testing supported the hypothesis. The majority of 
Marines in the higher technology OFs at El Toro scored considerably above 
the average of Marines in low technology OFs at Camp Pendleton. However, 
although the Marines tested at El Toro (as well as those at MCRD,SD) were 
‘part of a carefully selected random sample covering all paygrades, those 
. @t Camp Pendleto# were primarily in pay gredes E-1 through E-5. The 
same sampling procedures were prescribed for all three bases. We havé been 
unable to find out what went wrong at Camp Pendleton. However, results in, 
the pay grades that can be compared do support the hypothesis. Results at 
the MCRD of a cross-section of Marines in a variety of OFs and all pay 
grades suggest that no serious mee problems exist among the majority 
and that Marines assigned to pe nt staff at a base of this nature are 
probably assessed against a fairly high selection standard. However, in all 
groups there were some Marines whose reading comprehension levels were below 
hat required for ready understanding of Marine Corps task inventories as 
hey have been prepared in the past. 


Several conclusions may be drawn from the ‘readabilit studies. OMU 
has made some progress in the last two years in improving readability of 
inventory instructions. More still needs to be done, and continuing | 
efforts to write both inventory instructions and task statements simply and 
clearly are required to help ensure the reliability of information gathered 
by task inventories. As a form of quality assurance, it is recommended that 
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woo riodic application of readability measures be used tg/evaluate 
% 3 yo peek inventories, and that adginistration of an attitude surve 
similar to the one used in this research area be used to monitor 
* the reactions of Marines to future task inventories. , 


The end-product of this Research Area is Technical Report No. 14, 
Task Inventory Construction. It describes research efforts in this 


Area and gives detailed findings. Attention is given to problems in 
task inventory construction and ad tration, and recommendations 
are given to overcome them. 


ae C. Research Area 3. Occupational Field Sample Size. 


It has been the policy of OMU to administer a task analysis\ inventory - 
to the largest possible sample in an occupational field. Our studies show 
it had not ‘been uncommon for the sample to include as hggh as 20 parcent 

ae of the personnel in a large field, and to be as high as oO, percent 
. an OF with only a few hundred incumbents. The ramiffeations of this 
policy extend to sample sizes that appear to; be in excess of statistic 
requirements for effective analysis and create greater costs for 
administering and scoring inventories than may be necessary. 


\ 
c “The specific objeétive of research in ‘thia Area was to develoW guide 
lines for decision-making by the OMY staff in the selection of OF sample’ . 
sizes to which Task Analysis; Inventories will be administered. Advan- \ 
tages and disadvantages associated with various levels of N were to be \ 
specified, as they relate to OMU priorities and practices. Potential 
effects of variations in methods of drawing samples, and sample charac- 
teristics which may interact with response reliability, were also to be 
identified. ; 
Methodologies, Findings, Conclusions and End Product. Research 
methods in this Area-involved a variety of approaches... The initial 
literature search was supplemented by later reviews as the study progressed. 
Procedures for sample selection utilized by OMU were compared with alternate 
y) methods and discussed with members of the OMU staff. Consultations were 
held with a number of researchers known for their work in the field of 
sampling. Several computer studies were conducted employing a variety of 
statistical techniques. Six of the eight research tasks proposed for this ss 
Area were completed. ‘One research task was discarded because of restricted 
access to IBM CODAP programs at the time of our study. Another was can-- 
4 “celled due to itg impracticality under OMU travel budget restraints. One 
new research task developed as the study progressed and was addressed as 
significant to this Research Area. ‘ 
A comprehensive study was made of responses to 20 of the queet ions in 
the Task ‘Analysis Inventory for OF 40. Selection of questions was based 
upon pre-set decision-rules. For each question, 34 random samples were ia 
selected,/two of equal size for each of 17 sample sizes ranging from an 
N of 30 to N=700. The percentage of responses of Marines to each of the 
’ eight response categories (on a 0 to 7 scale) for each of the subsamples 
pea 5| “ td 


20 


17 


was then determined. Means and variances were also calculated for each 
§ub-sample. A review of the data indicates that a sample size of between 
320 and 500 provides a stability of responses with sufficient consistency 
so that decisions can be made from the data with confidence. Similar 
analyses were then made of responses to Task Inventories for OF 41 and 

OF 43. The results for both OFs are almost identical to those obtained 
in the OF 40 study. _ ; oe 


Our analyses of these data have led to the conclusion that a sample 
size of 400 should be adequate for purposes of the Task Analysis process 
in most OFs. This conclusion is dependent upon proper representative 
selection of the Marines to be included in a sample. No less than 30 
to 40 Marines should be included in each pay grade. Where this is not 
possible in the top two pay grades, every effort needs to be made to 
include the maximum number available in these higher pay grades. , 

Result’s of the stability tests described above were Pere rere by 
data from the literature, a review of the Amgy's sample size studies, 
and discussions with outside consultarfts. Our literature review revealed 
a statistical method that yielded an optimal sample size of 400 when a 
confidence level of .05 is considered acceptable. 


Review of studies by the Army Military Occupational Research Division 
demonstrated that a sample size of 384 is adequate for Task Analysis 
studies provided representative random sampling procedures are used in 
sample selection. A somewhat different formula, but based upon similar 
statistical methods, was recommended by an outside consultant. Application 
‘of this formula yielded an optimal sample size identical with that of 
the Army's research. -- 384. It is the opinion of the research staff that 


these additional data support results of the stability tests we conducted 
that indicate a_sample of 400 is the minimum for task Lavestory admin- 
istration, and that larger samples may not be required in most instances. 
The research task that was added during the course of our study is 
not directly related to sample size, but it is important in sample 
selection and OMU's cost effectiveness. All task analysis studies 
conducted by OMU have included 0 & I studies ard task inventory admin- 
istration’ both within the United States and at overseas bases. The high 
cost of studies at distant overseas locations became a matter of concern | 
for us because of the substantial reductions in OMU's TAD budget that 
occurred several times during the period of our research. We made the 
decision to investigate the differences between data obtained overseas 
and that gathered within the CONUS. OMU promptly assisted us in this 
study by providing us with computer printouts of the responses to several 
task inventories by Marines assigned to East apd West Coast U.S. bases 


and those stationed at overseas bases. Statistica® studies indicated that 
the most significant differences among the three groups were between the 


East and West Coast groups. Our conclusion from these "pilot" studies is 
that there are probably no significant differences with respect<to 


population parameters that should cause concern about eliminating overseas 
sampling in the future. However, it was not possible within the scope of 
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: our research to follow-up with a study of the effect upon clustering 
that might result from eliminating overseas sampling. OMU has the data 
and the capability for conducting what we view as a "pay-off" study on 
this topic. It is recommended that this be done as an in-house project. 
A suggested experimental design for this additiona] research ae given in 
Technical Report No. ll. ‘ 


The end product of chie: Research Area is Technical Report No. 11 
Guidelines for Sampling in Task Analysis. It discusses principles of 


sampling with cautions that need to be exercised to ensure obtaining 

reliable random:and representative samples. Included is a review of 

the characteristics of an optimum design. Findings of our studies are 

presented which provide an empirical basis €or defining sample size. 

As its title suggests, it is a guide to aid OMU in the'selection of 

samples for future’ task analysis studies and it recommends a generalized 
¢ sampling strategy for adoption by OMU that will provide reliable data 

that can be acted upon with confidence. 


si 
D. Research Area 4. Computer Procedures and Data Analysis. 


The completed task analysis inventory is processed by using a 
number of computer related procedures desilgned to yield outputs that can 
: be interpreted to support the task analysis process. These procedures 
include methods of input such as key-to-disk recording of responses 
in task inventory booklets, the analytical algorithms in the CODAP 
system, the CODAP system user manuals, and the various out-put formats 
produced by the CODAP system. There seemed to be a likelitood that the \ 
efficiency and effectiveness of all of these computer related procedures 
could be improved. Methods of analysis using the CODAP system, at the time 
this study was initiated, were based upon a number of assumptions. One 
such assumption was that "a 357%, homogeneity will group tasks together and 
thus form a job’. We found no evidence that this assumption or other 
- assumptions in use of the CODAP system had been tested objectively bw che 
OMU TA staff. It was believed that the full analytical capabilities: of 
the CODAP system had not been fully exploited. There exist in the CODAP 
system a number of statisticgl techniques, that if adapted to Marine 
Corps computers, could impréve the overall effectiveness of its appli- 
cation in the analysis of task inventory data. 2 


The specific objective of research in this area was to improve the 
efficiency and effectiveness of computer procedures and subgequent data 
analysis in the task analysis process. 


Methodologies , Findings, .Conclusions and End Products. A comprehensive 


- review of the literature on various methods of classification was made, with 
special attention to clustering techniques, in order to assess the values of 
alternate methods to the CODAP system. In other areas of our research a 
variety of statistical techniques were used in analysis of data, but the 
majority of studies were conducted using analysis of variance, chi-squared, 
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and t and F tests for evaluating the significance of differences. Dis- 
cussions with computer ier on the OMU staff were held over a period 
of time both as a learning experience for our staff in developing in- 
formation for evaluating the CODAP system and as a means of exchanging 
ideas as our evaluation progressed. We had hoped to obtain a computer 
program for CODAP so that we could conduct experiments with CODAP on our 
own computer. However, contract restrictions on the use of IBM versions 
of CODAP programs prevented us from completing the research tasks we 
had proposed for these experiments. (Unfortunately, we did not have 
access to a UNIVAC for which CODAP programs were not restricted.) On 
the other hand, some additional research tasks were included in our study 
efforts when questions arose during the course of our investigations 
that had not been foreseen at the time the Gtudy Plan was prepared. 


A question ‘in this research area has concerned the adequacy of CODAP 
for analyzin e data gathered through administration of task inventories. 
Much of our <a in this area has dealt with CODAP's cluster-forming 
procedures. We have also studied the logical adequacy of the CODAP 
package. In our reviews of alternate systems we found that there are 
some more sophisticated programs available,and a number of others are 
less expensive in terms’ of computer time. However, we have found’ none 
that has CODAP's large capacity for cases and items. CODAP has the 
advantage of being able to handle a 2,000 by 2,000 matrix. In view of 
the number of task statements in some Marine Corps task inventories -- 

900 to 1,000 -- CODAP appears to have the capacity for more complete 
analysis of Marine Corps task inventory data than any other program we 
have encountered. Based upon studies in this Research Area and in 
Research Area 3, we feel justified in concluding that the processed . 
results from CODAP are fairly reflective of the reality of the tasks 
that Marines perform. It is our assessment that CODAP is adequate to 


meet OMU's requirements. 


In its analysis of the hierarchical tree printouts resulting from 
CODAP's cluster analysis, OMU has used a range of from 35% to 50% of 
homogerity to determine a cluster that defines a specific job. Our G 
studies suggest that there may be times when an even smaller level of 
homogeneity may be warranted. These would be special cases but they 
should not be overlooked in these analyses. The final Technical Report 
for this Research Area discusses the evaluation of clusters in this 
part of OMU's data analysis and provides specific Fe mRNA ERERE 


A research task that we had not proposed earlier. but did include in 
our study arose when we found that most tdsk inventories include a 
number of military or general duty items that are common to most Marines 
but do not necessarily relate to the specific tasks in a given occupational 
field. During the O&I phase of TA studies Marines are asked to state 
all of the tasks that they perform. As a result, these non-occupational 
duties are reported by Marines and therefore show up in task statements. 
It has been logically argued that such items should be included since they 
represent part of a Marine's day. However, we became concerned about what 
effect inclusion of these non-occupational duties has on clustering. 
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We conducted several studies on this and, have concluded that inclusion of 

military duties in a task inventory creates serious chances for bias, 

For example, when such duties are included, certain Marines form a cluster 
showing a distinct job. When these duties are excluded from analysis, 

and only duties specific to the OF are included, the same Marines cluster 

in different jobs, Based upon these results, we recommend that 


OMU_ perform two cluster analyses for each OF study, one including the 
general duties and one without, and then, compare. the results before making 
decisions about job categories within the OF. 


Following the lead of the Air Force, OMU uses an. 8-point scale for 
responses to task inventory statements. Range of the scale is from 0, 
"I don't do", 1, "Rarely do", to 7, "I do very much". Reviews of the re- 
sults . of a number of task inventory administrations showed that aggregate 
responses rarely reflect, an even distribution over the entire scale. In- 
stead, the largest number of responses appear at the "4" or average range 
with a few ess at the "1" and '7" ends of the scale and very few in-betWeen. 
This was discussed with the former head of computer operations who re- 
ported he had observed the same phenomenon. He called it the "Sombrero 
effect". He too had found a high peak for responses in the middle of the 
scale, with a sharp drop-off on either side, then a rise at each tail of 
the distribution, much like the profile of Mexican Sombrero curled up at 
the outer edges. Although both the Air Force and the Marine Corps have 
talked about expanding their response scales to 9 or even 11, our research 
suggests this may be counter-productive. A shorter scale could be equally 
useful. We have discussed this issue with the head of the Air Force Task 
Analysis Research Program, and he reported he had wanted to expand to a 
9 point scale for some time. However, he had not done so because of the 
difficulties in assigning appropriate labels to all 9 points on his proposed 
extended range scale. This issue of scaling is discussed in the final. 
technical report for this Research Area. We believe research by OMU on 


different ranges in response scales could be useful, with a promise of 
profitable results. 


* 

End products for this Research Area include several technical reports. 
Technical Report No. 1, Hierarchical Clustering: A Bibliography, presents 
a comprehensive list of references on clustering techniques and other 
methods of classification resulting from our research of the literature. 
Technical Report No. 4, Guidelines for Research Planning and Design in 
Task Analysis, focuses upon Task Analysis as research. It is based upon 
the fact that OMU's TA program involves purposive, systematic investigations 
and analyses in order to prepare reports of findings that will be useful and 
influential in Marine Corps planning, policy determination, and management. 
Guidelines are presented for the planning and design of OMU's projects in 
accordance with recognized criteria of dependable scientific research in 
order that they will justify proper respect and credibility and thereby 
achieve maximum impact and value. Technical Report No.15, Computer 
Procedures and Data Analysis in Marine Corps Task Analysis, is the third 
end-product of this Research Area. It discusses research tasks reviewed 
above. Ip addition, it provides an introduction to clustering that is 


u 


30 


21 


designed primarily for staff members of our study sponsor, and a 
discussion of deviant scores or "outliers". 


E. Research Area 5. OMU Organization and Personnel. 


The essential questions covered in this area of research include the 
procedures for selection of Marines for duty in Task Analysis, the impact 
of task analysis team naivete, effectiveness of present team size, methods 
employed in team selection, and a review of the effectiveness of the then 
existing organizational structure of the Office of Manpower Utilization. 
One question to be answered was whether or not personnel selection proce- 
dures provided an optimum mix of abilities and competencies within task 
analysis teams. Also, it was hypothesized that the internal composition 
of teams and their size might not be cost effective. 


Would centralizing such functions as task inventory construction and 
final report writing improve task analysis effectiveness? Are there jobs 
within OMU that might be filled’ more effectively by civilians than by 
Marines? It was believed that a study of the organizational structure of 
OMU might proyide information that could lead to improvements in the over- 
all effectiveness of task analysis in the Marine Corps. 


The specific objective of this research area was to review the total 
OMU organization by an in-depth analysis of the structure, and if indica- 
ted, recommend alternatives that could lead to increased effectiveness. 
Important related objectives weré determination of the most effective 
task analysis team structure, team member qualifications, and improve- 
_ments that could be made in team member procurement and selection. 


Methodologies, Findings, Conclusions and End Products. A combination 
of primary data-gathering approaches was used for this Research Area. 


These developed into three phases. Phase I included individual depth- 
e@interviews with OMU officers and staff, focused group interviewing, 
direct observation, questionnaires, and telephone and mail interchanges. 
This exploratory phase helped to identify relevant problems and assure , 
that the researchers were asking the right questions. Phase II was 


y primarily a data-gathering effort geared to answering questions generated 


in Phase I, Phase III was devoted to collecting additional data, ana- 
lyzing data, collaborating with OMU in planned organizational change 
efforts, and documenting research efforts and results. 


Research in this Area was facilitated by the intensive cooperation 
of the staff of OMU. A variety of organizational forms were considered 
during the course of the study in discussions between staff members of 
OMU and our research staff. One of the early concerns related to the 
practice of organizing the OMU staff into independent teams, each of which 
was assigned full responsibility for conduct of separate OF task analysis 
studies. Although this team concept appeared to be consistent with 
organizational approaches in the Marine Corps and provided a locus of 
control for conducting OF studies, it had contributed to a number of major 
problems. Among these were: non-standardization in the conduct of OF 
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studies, dysfunctional competition among teams that prevented effective 
communication, and ineffective manpower utilization within teams that 
contributed to substantial down-time, 


A concensus was reached in discussions between our staff and that of 
OMU that a change in the structure of the organization could contribute 
to enhancing organizational effectiveness provided it was combined with 
other actions. Several alternatives were developed that ranged from 
retention of the basic teams, reduced in size and modified to include 
civilian specialists in such areas as cluster analysis and report writ- 
ing, to a matrix form of organization where staff needs would be drawn 
from a manpower pool on an "as available and as needed" basis. The 
organizational change agreed upon was a compromise between these two. It 
should be noted that the new organization remains essentially military, 
The employment of civilians in certain specialty areas was rejected after 
a full review of the consequences. 


Within the resulting reorganization that was implemented in mid- 
1975, explicit attention is given to specialization. Computer program- 
ming, data analysis, and report writing are specific areas of specializa- 
tion. A Support Element was established whose members are semi-8special- 
ized and their training and efforts are eoueauErated in one or two Task 
Analysis phases in order to become expert in those areas. At the same 
time, flexibility is retained in the interest of maximum utilization of 
personnel resources, so that any, Support Unit member may be assigned to 
any Task Analysis project. Results to date indicate that the new organiz- 
ational structure has reduced or eliminated many of the problems identified 
in the earlier phases of our study, has increased the effectiveness of 
OMU and improved morale among its staff members. : 

Many other areas were addressed in this phase of our research, but 
the details are too numerous to include in this summary report. The 
final technical report provides a frank discussion of all problem areas 
addressed, findings, conclusions and recommendations. Among the factors 
reviewed are problems of planning and coordination, communications among 
units of the new organization, naive personnel, selection and assignment 
of officers and NCOs to the OMU staff, considerations of staff movele, 
and report-writing. 


One part of the studies in this Research Area does appear to merit 
special attention in this summary report. This is the selection and’ 
assignment of personnel to OMU. Past practice of selectiofi of officers 
for duty on the OMU staff appeared satisfactory to u&, with but few 
exceptions. Officer specifications provide that seven officers, of the 
eleven authorized, possess post-graduate degrees. The favorable impact 
of this is apparent. On the other hand, the selection of high quality 
SNCOs for OMU duty has appeared to be more a matter of chance than design. 
Some improvements have been made since the new organization became effec- 
tive. Whether these changes will provide the "mix" of Marine Corps expe- 
rience that may be most appropriate for accomplishment of OMU's mission 
is yet to be tested. 
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In the early stages of our research we encountered several SNCOs 
on the OMU staff who, although highly skilled in their own OFs, had not / 
had experience or training in the type of communication skills required 
for OMU duty. A number of SNCOs resented their assignment to OMU and 
- did not view it as prestigious in their careers to be selected for duty 
with HQMC as have most officers. More individualized selection of SNCOs 
for OMU duty than now exists appears to be one means of avoiding similar 
problems in the future. It is our recommendation that the Director of 


OMU_be given the opportunity to review the service records of SNCOs 
proposed for assignment and be a direct participant with the monitor in 
their selection. He should also have the right of veto. 


The end products of this research are three technical reports. 
Technical Report No. 6, OMU Organization and Personnel, is a complete 
documentation of methodologies, findings, conclusions and recommendations 
for this Research Area. Two other technical reports were prepared dur- 
ing the course of the study when needs were identified that our staff 
felt should be addressed. 


Technical Report No. 3, Program Evaluation and Review Technique (PERT) : 
A Planning and Control Tool for Occupational Field Studies, was prepared 
when it was determined from our research that a systematic method of plan- 
ning, scheduling and control of OF studies would be@of operational value 
to OMU. PERT was selected as a method to aid OMU in these areas since it 
can be useful in developing a detailed implementation plan -- including 
scheduling work, estimating time requirements, determining staffing needs, 
and pin-pointing check points for reports on and control of an OF study. . 
The report on PERT can provide ready reference materials for individuals 
involved in designing, directing, planning, and controlling OF studies. 
It can also be used as training material for new personnel to introduce 
them to techniques of planning and control in OF studies. The description 
of PERT in this report is specifically addressed to Task Neeeen as 
conducted by the Marine Corps. 


The third end product for Research Area 5 is Technical Report No. 5, 
Management Auditing. Preparation of this report commenced at a time when 
OMU was faced with a severely reduced TAD budget, and there were indica- 
tions that the scope and number of future TA: studies would also be: re- 
duced. Inasmuch as OMU holds major responsibility for Marine Corps re- 
search in human resources management, it was believed that its talents in 
research should be further utilized. The report suggests that OMU's ser- 
vices and contribution might be increased by broadening OMU's assignment 
so that its staff could offer management auditing service on an optional 
basis to Occupational Fields that request, such assistance, 


F. Research-Area 6. Orientation, Training, and Team Performance. 


At the time this research was initiated, the-training and orienta- 
tion process of newly assigned task analysis team members was essentially 
a casual process. There was no structured presentation to new members 
of the total task analysis process, their specific duties, or a planned 
discussion-of experiences of more senior members in conducting task 


a 


24 


analyses. Perhaps as a result of this casual instruction, task analysis 
team members did not reach a maximum level of usefulness until after a 
year or more of experience on a team. During this trial and error 
learning period, the productivity of new team members appeared to be a 
function of the interest they took in attempting to learn about the task 
analysis process, their level of intelligence and their educational 
backgrounds. It was considered probable that a structured program of 
training and orientation would bring team members to a higher level of 
performance more rapidly and thereby extend their effective productivity 
over a longer portion of their tour of duty with OMU. 


The specific objective in this area of research'was to develop pro- 
cedures and training materials designed to minimize the amount of time 
required to orient and train new team members, maximize the period of 
time in which they would be fully productive on a team, and maximize 
their productivity throughout their assignment to the OMU staff. A 
corollary objective was to provide training methods to upgrade the skills 
of current members of task analysis teams. 


Methodologies, Findings, Conclusions and End Products. Methodologies 
in this Research Area closely paralleled thpse in Research Areas 1 and 5. 


In fact, data gathering for each of the three areas was conducted con- 
currently in many instances. [Information obtained for one Area was 
promptly shared with staff members whose efforts were primarily concen- 
trated in other Areas. This proved to be effective not only in reducing 
some of the costs of data collection, but it also provided different 
perspectives on similar problems because of the somewhat different points 
of reference of members of our inderdisciplinary staff who made obser- 
vations on the same phenomena. Inasmuch as methodologies were almost 
identical in all three Research Areas, and these have been described in 
the discussions of Research Areas 1 and 5 in this report, it is deemed 

to be unnecessary, and would be redundant, to repeat them in this section 
of this final summary report. : 


All research tasks proposed for this Research Area have been com- 
pleted with the exception of a final »roject technical report. The 
latter has been considered to be unnecessary in view of the variety 
of Training Manuals that are technical reports resulting from research 
in this Area. These Manuals are based upon findings from studies in this 
area of our research and provide materials that we hope will be of value. 
to OMU in its training of newly assigned staff members and in upgrading 
the effectiveness of more experienced personnel. However, one research 
task not mentioned in other reports deserves mention here. A demonstration 
problem-solving seminar was conducted in Quantico by two of our staff 
members for both Officers and NCOs of the OMU staff. This aided in devel- 
opment of both inter-team and intra-team communications within the organ- 
ization and it also served as an example of the effectiveness of coop- 
erative team work and the values of training seminars of this type. It 
is recommended that OMU conduct similar training sessions periodically. 


End products for this Research Area include several Training Manuals. 
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Technical Report No. 7, Principles of Training in Task Analysis, Train- 
ing Manual I, was originally prepared as a brief introduction to another 
training manual. However, inasmuch as it is directed primarily to those 
who conduct training for OMU staff members, it wab decided that it wou 

be more suitable to issue it as a separate technical report and training 
manual, It was therefore expanded to meet this objective. It discusses 


training principles as well as several different methods of training that 
can contribute to training effectiveness. 


Another relatively brief training manual is Technical Report No. 10, 
Introduction to Marine Corps Task Analysis, Training Manual No. II. As 
indicated by ite title, it is: designed to serve as an orientation to 
Task Analysis for staff members newly assigned to OMU. 


Technical Report No. 2, Training Guide for Observation and Interview- 
ing in Task Analysis, Training Manual III, has been described in the dis- 


cussion of Research Area 1, Observation and Interviewing. Although this: 
training manual is primarily the product of the Study Coordinator for 
Research Area 1, who is its senior author, members of the staff of 

Research Area 6 contributed to development of this technical report both 

in terms of data collection and. in suggestions for portions of its contents. 


5 
Technical Report No. 8, Communications in Task Analysis, was prepared 
in response to findings early in our research that communications, especi- 


ally the lack of inter-team communications, represented a problem hinder- 
ing the effectiveness of OMU. Due to the impact of our feed-back to OMU 
about our findings, and the innovative efforts of the OMU Director to 
resolve the problem, the need for this manual has become less urgent at 
this time. However, due to the rotation of military personnel in the 
Marine Corps, as in other military services, the need for a reference 
manual of this nature is considered important as a part of the training 

‘ materials for future personnel assigned to task analysis duties. Of 
course it is hoped that it will also be useful for present staff members as 
a supplement to measures already taken by OMU to improve communications 
within its organization. As a corollary comment about rotation of duty 
among Marine Corps personnel, it may be noted here that in the less than 
two years of our study, there have been three directors of the Office of 
Manpower Utilization. 


Technical Report No. 9, Teamwork in Task Analysis, is a response to 
the inter-team competition, and sometimes conflict, observed in our 


visits to the OMU headquarters, and revealed in our individual interviews 
with staff members. Each project in the Marine Corps Task Analysis pro- 
gram is assigned to staff members, organized to form work teams. Their 
continuing performance as effective teams, and their inter-relation- 
ships with other members of the OM staff, are crucial for success of 
the project. This Training Manual provides guidelines for effective 
teamwork and work-team maintenance and development. 
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G. Research Area 7. Peace Time Task Analysis and Its Relation to War 


Time Conditions. 


All task analyses of occupational fields performed to date have 
been conducted under peace time rather than war time conditions. This 
raised the fundamental question of whether conclusions based upon a 
set of activities inventoried in peace time apply equally well during 
periods of. combat activity. An obstacle to full effectiveness of the 
task analysis process utilized by the Marine Corps and other armed 
forces at present is its apparent inability to evaluate jobs in terms 
of tasks that are not currently performed, but whose performance could 
become essential under changed conditions. 


The specific objective of this Research Area was to determine the 
type of task analysis that would be effective in measurement of tasks 
that are not now being performed by Marines but would be performed by 
them in combat. The research staff had no illusions about the diffi- 
culties inherent in such an objective. However, it was a research area 
that the Marine Corps Study Advisory Committee ‘specifically asked us 
to address. We appreciate the fact that the Advisory Committee, when 
it assigned this task, also recognized the complexities involved in 
such an effort. 


Methodologies, Findings, Conclusions and End Product. Methodologies 
in this Research Area have been varied. The initial literature review 
was followed by consultations with those presumed to be experts in com- 
bat simulations, the varieties of combat tasks, and performance of mili- 

tary personnel in combat situations. Although many contacts were made 
in the latter explorations, most of the "experts" reported they were 
still trying to discover an adequate and effective means of conducting 
what is often described as "contingency task analysis". A review was 
made of traditional methods that have been used to study military oper- 
ations in a wartime environment. The final phase of analysis in this 
Research Area involved statistical studies of responses of officers in 

_ OF 02 (Intelligence) to a Task Inventory designed to provide information 
on tasks performed under peace time (garrison) conditions and those 
performed under combat (cont ingency) conditions. 


A factor analysis of garrison and combat responses to the OF 02 in- 
ventory was among the original statistical procedures planned for this 
study. This had to be abandoned. The IBM 370-135 computer available 
to us was unable to handle what turned out to be a 2,217,768 element 
matrix. Alternate statistical procedures were then adopted. These in- 


cluded tabulation of the number of non-zero responses, caleulation for each 


task statement of a garrison-combat index, a homogeneity index, an in- 
tensity index, and an importance index that is a composite of these, 

application of a computer program written to produce 8x8 matrices for each 
of the 614 questions, and chi squared tests of significance. 


The final Technical Report for this R.A. evaluates traditional methods 


WOT we 
of contingency task analysis. Among the traditional methods reviewed 
ere Combat Simulation, Field War Games, Table Top War Games, Question- 
naires, and Analysis of Small Unit Records of Combat Action. The 
discussion of each of these includes an evaluative consideration of the 
advantages and disadvantages in terms of feasibility, cost and practical 


utility. The conelusion from this phase of the study is that a question- 


naire approach is probably the most feasible under peace time conditions, 


e least costly, and alt contaminated the possibility of fault 


memories of respondents, still the method of most probable practical 
utility. Difficulties with this approach are recognized and evaluated, 
and suggestions for future. research are given. 


The most conventional approach to description of the cont ingency 
task environment is structured around the principal areas of concern 


to military commanders. Among these areas are strategy, tactics, logistics, 


organization, and administration. It was neither the objective of this 
research to explore all of these areas, nor did we have the resources to 
do so. The mission of Marine Corps Task Analysis is to determine what 
tasks Marines actually perform on their jobs within an OF. Accordingly 

we adopted a simpler structure in our approach to contingency task 
‘analysis. This structure is based upon the division of tasks in the combat 
environment into those related to men and to machines. We have followed 

, the lead. of HUMRRO in referring to this dichotomy as man-ascendant systens 


and machine-ascendant systems. 


Task analysis of man-ascendant systems involves tasks in which human 
activities are paramount, and where interactions with machines are minimal 
or non-existent. Task analysis of machine-ascendant systems concentrates 
on performance of tasks in which activities are dependent upon men and 
machines working in concert -- with the greatest dependence being on 
machine performance. However, “machine-only" performance was not reviewed 
inasmuch as it is not considered directly pertinent to the subject of 
Marine Corps Task Analysis -- the study of tasks Marines actually perfora. 
On the other hand, those tasks in which Marines guide, control, operate or 
repair machines are integral parts of Marine Corps Task Analysis and are 
considered to be machine ascendant. 


The determination of skills posgessed by Marines in the machine- 
ascendant tasks in a combat environment is more difficult than obtaining 
or testing their knowledge of machine-ascendant tasks and machine operations 
under combat conditions. And,appraising performance in man-ascendant 
and machine-ascendant tasks in a combat operational environment is the most 
difficult. However, task analysis is concerned with actual tasks performed, 
and these must be the focus of attention in contingency task analysis. In 
Studying man-ascendant tasks and machine-ascendant tasks in the combat 
environment, obtaining reliable data about tasks performed appears to be 
more difficult for man-ascendant than for machine-ascendant tasks. The 
operations of machines possess parameters that may be fairly readily 
delimited for a wide range of operating environments. The same is not 
true for man. Contingency situations elicit expedient human responses, 
and task analysis as now conducted makes no provision for this. 
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Our original study plan an analyses of a number of combat 
scenarios as an alternative or supplement to task analysis in de- 
scribing tasks performed in combat. This had to be abandondd. All’ 
scenarios with true substance carry a high security classification. 
None of our staff had currently valid security clearances at the level 
required for review of substantive scenarios. As a result, the Marine 
Corps Study Advisory Committee recommended that we concentrate our 
-efforts on analyses of the OF 02 task analysis résults within the time 
and resources remaining. This was done. 


Analyses of the OF 02 task analysis questionnaire involved the 
major statistical studies in this Research Area. A variety of statistical 
‘procedures were used to analyze responses of a representative sample of 
220 Intelligence Officers to the 614 task statements in the inventory. 
This questionnaire was developed by OMD at the request of our staff as 
part of an experiment to determine those tasks Marines perform under 
garrison conditions and which of these were also performed under combat 
conditions. In addition, specific combat tasks were included to learn 
whether or not similar tasks are performed in peace-time. Our analyses 
included evaluation of those tasks classified as "man-ascendant" and 
“machine-ascendant". Perhaps because of the nature of a Marine Iotel-  - 
ligence Officer's duties, only a fraction of the questions were found to 
be machine-ascendant. - 

’ 

Results of analyses of the OF 02 data would probably have been more ' 
definitive had the size of the officer sample been larger and if the 
questionnaire had included fewer items. Although 220 officers. completed 
the questionnaire, only the responses of 116 could be subjected to 
statistical analyses comparing garrison and combat duties. The greatest 
shrinkage resulted from the large number of "non-paired" responses. These 
totalled 95 and represented officers who either had no combat experience, 
or di® have combat experience but could not answer the garrison questions 
because they were in-between assignments and could not describe a "present. 
job". Nine questionnaires were not usable for technical reasons. The 
size of the redyted sample of 116 suggests a high probability of at least 10% 
chance errors. “ft is ovr opinion that the probability of chance errors may 
have been compounded by the large number of task statements (614) among 
which the officers had to distribute "time spent" on each task performed. 


Another factor that may have affected the findings is the level of 
response. A zero response means "I do not (or did not) perform the task". 
There were 304 of the 614 task statements to which 25% or more of the Marines 
gave a "non-zero" response. On the other hand, only 9% questions had 50% 
or more non-zero responses. It is recommended that the significance of 
these factors -- sample size, oumber of questionnaire items, and number of 
non-zero responses -- be evaluated by OM through the development and 


administration of future task inventories designed to evaluate garrisen 
vs combat tasks following a fermat similar to that of the OF 02 question- 


naire. . 
Chi-squared tests show that responses to 403 task statements, approx- 
imately two thirds of the 614 items in the OF 02 task analysis inventory, 
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are significantly different than one would expect from dhance. Fifty- 
Seven are significant at the .05 level, and 346 have a probability 

~ value of .01 or beyond. Computation of additional indices of signifi- — 
cance and “importance” suggest that a smaller number of task statements 
are really useful in describing differences between tasks performed under 
garrison and combat conditions. When consideration is given to X” results 
plus analysis of the task statements by application of the homogeneity 
index, the intensity index, the garrison/combat index, and the impor- 


tance index, it was found that there sre 97 "most important" questions in 
the OF 02 task analysis inventory. 


The Technicg1 Report. describing studies in this Research Area includes 
tables showing X“ results for significant questions as well as tebles 
- giving: values for each of thg indices referred to above for task statements 
found to be significant by X* tests. In addition, task statements found 
’ to be significant by X* are listed, = are the "most important" task 
statements (determined by combining X* results with the index numbers), 
‘and several samples of the 8x8 matrices are reproduced in the Appendix. 


Conclusions from studies in'this R.A. are recorded in the Technical 
Report, but are too numerous for listing here. The most important are: 


Task Analysis Inventories are the most practical and economical 
means of obtaining data about "contingency tasks". 


More research is needed using larger samples than those in the 
OF 02 study. It is our opinion that OM has the expertise within 
its own staff to conduct further research in this importent area. 


Task analysis must concern itself with both man-ascendant and 
machine-ascendant tasks. It must evaluate the high degree of 
interrelationship between men and machines in terms of the 
contingency environment. 


Using task analysis methods that rely on memory of performance 
increases chances for error. Objective measures should be 
developed to evaluate the reliability of responses. 


Statistical analysis of the OF 02 task analysis inventory was 
not as thorough as is needed for a truly intensive and extensive 
evaluation of results. A more thorough analysis would have 
included both a cluster analysis and a factor analysis of the 
data. We were unable to do this. However, OM has the CODAP 
programs for cluster analysis, and it is believed it has access 
to the computer capacity necessary to conduct a factor analysis. 


The garrison/combat index shows that task statements in the OF 02 


questionnaire were more heavily oriented to garrison tasks than 
to combat activities. Future task analysis inventories designed 
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to ‘study peace-time ve war-time activities should include a 
higher proportion of contingency task statements. 


The overlap between the chi-squared significant questions 

designated 97 questions as the most ‘mportant of the 614 in 

the inventory. This "important" group of questions falls into 

11 subject or task area clusters. These questions, for the 

most part, are oriented to combat responsibilities, and they 
appear to be the most useful in determining what a Marine 

‘ actually does in combat. a 


A number of recommendations for further research are given in the 
Technical Report for this. R.A. Several of these are considered of ’ 
sufficient significance to be ifcluded in this summary Final Report. 
They are: : 

.OM0 should conduct statistical analyses of the OF 02 data 
eyond those done in this study. These should include factor 
and cluster analyses to isolate task sets as a function of 
combat and garrison duties. Cross correlations should also 
be calculated among task statements and background data such 
as age, paygrade, education, length of service and MOS. 
bh) 

. aes: Additional task analysis inventories for other OFs should be 
developed by OMU following the garrison/combat structure used 
in the OF 02 inventory. These questionnaires should include 
more task statements that emphasize use of equipment, and they 
should also be either. equally balanced between garrison and 

_ combat tasks, or preferably, have a nigper proportion of combat 
task statements. 


Future studies of contingency tasks should be conducted with a 
sample size that is sufficienty large to permit generalization 
to the universe of combat experience, and the sample should be 
representative of a cross section of combat experience. Ns. 


Inasmuch as task analysis atadies of contingency tasks rely upon 
memory of combat, objective measures of combat performances should 
be utilized in statistical analyses of results. ° 


Task analysis questionnaires should be constructed on the basis 
of specific hypotheses OMU would like to have tested in the study 
of contingency tasks. 


The end-product for this Research Area is Technical Report No. 12, 
Peace-Time Task Analysis and Its Relation to War-Time Conditions. 


. J ar 
H. Research Area 8. The Use of Worker Characteristics in Classification and 


Assignment. 
Traditional job analysis has included the assessment of worker 
characteristics as an integral part of its methodology for many years. > 
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It was therefore logical forthe Marine Corps to include the study of 
worker characteristics. in its original Task Analysis Program. However, 
“results obtained through task analysis inventories were su8pect. They 
were based upon self.reports’ by incumbents of occupational fields be- 
ing studied. Assessments of worker characteristics were not obtained 
from observation and analysis by professionally trained job analysts or 
from .the results of objective psychological tests. These were among 
the reasona that led OMY to discard worker characteristic items from 
its inventories at about the time this study was initiated. Another 
reason was the fact that no way had been found to utilize the data 
obtained about oe characteristics from.task inventory adminfstra- 
tions. J 


The Marine Corps Study Directive for Evaludtion of the Task Analysis 
‘Program included the exploration of worker characteristics in classifi- 
cation and assignment as one of its objectives. This objective was also 
included in the project proposal for this research. It was not included 
in the first project Study Plan submitted in August, 1974 because our 
preliminary investigations led us to believe that the reasons for elimi- 
nating worker characterigtics studies from the TA Prdgram were still 
valid. We assumed, and apparently incorrectly, that Marine Corps policy 
about this phase of the mission of OMU had changed since preparation of 
the Study Directive. 

Inasmuch as the Marine Corps Study Advisory Committee requested that 
we address the problem of collection and utilization of worker character- 
istics data as part of the Task Analysis Program, we included it as a 
separate research area in our study. 


Information about worker characteristics required for performance 
of a job is essential in developing job specificatiofs and for effec- 
tive selection and placement. However, a number of questions must be 
answered before a decision is made to assign the assessment of such 
characteristics to the OM) staff. Studies in this research area were 
designed to seek answers to these questions. 


After receiving this assignment from the Study Advisory Committee, 
our further reviews of data collected by earlier inventories convinced 
us that self reports by Marines about worker characteristics required . 
for their MOS were mot the answer when consideration is given to the ¥ 
lack of training of most Marines in making such assessments. We found 
that we were faced with a number of questions. 


Should OMU develop a staff that is professionally trained in the 
assessment of worker characteristics required for effective perforn- 
ance in a given OF? Or, can specific standards be set in certain areas 
such as GED, physical demands, and perhaps temperament, so that less 
well trained personnel can make reliable and valid assessments when 
provided with specific guidelines? Can members of Task Analysis Teams 
validly assess the aptitudes required for effective job performance? 
Is this an area in which OMU shea be involved, or, is this a task for 
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aa peychologists in the personnel research branch who are concerned with 
development, selection and validation of psychological tests? 


If reliable and valid data are obtained, what steps are needed to 
ensure effective implementation and application in classification and 
assignment? How should OM coordinate its efforts with those in person- 
nel research and with the Marine Corps personnel who actually make 
classification and assignment decisions? These questions were addressed 
_in this area of our research. 

The specific objective of this research area was to sie taks the pos- 
sibilities of acquiring greater benefit in the areas of classification and 
assignment utilizing data collected on worker characteristics. 


Methodologies, Findings, Conclusions and End Product. Worker charact- 
eristic lists included in earlier task inventories were assembled and 


reviewed. Data were also obtained listing the actual ratings of impor- 
tance of worker characteristics by Marines in one low technology OF and in 
an OF of relatively high technology. Intercorrelations among all of the 
worker characteristics ratings were computed. Also calculated were 
intercorrelations among tests in the MC Aptitude Area Classification 
Battery, as well as intercorrelations between aptitude test scores of a 
sample of Marines and the Marines' ratings of the importance of worker 
characteristics in task inventories for the two OFs. These studies in- 
volved the computation of over 5,100 correlations. Search was made to 
locate the results of studies of the validity of MC aptitude tests in 
relation to other means of evaluating wonker characteristics. In the course 
of our search we learned that studies/of validity of MC and savy ant 
a tude test& in relation to criteria of success in service schools were under- 
way at the Navy Personnel Research and Development Center in San Diego. 
We received excellent cooperation from the Center and obtained a large 
_ Set df correlations among various test combinations and ratings of 
performance in service school training. We conducted enalytical studies 
of these data. ‘Alternate methods of rating worker characteristics were 
evaluated and one system was found that appears promising. ° 


_ Computer studies of worker characteristics revealed a large number of 
relatively high intercotrelations among the items on the list included in 
earlier task inventories. In addition, many of the tests in the MC 
Aptitude Test Battery were found to correlate at a fairly high level with 
relatively high statistical significance. On the other hand, correlations 
among the aptitude test scores and ratings of importance of worker 
characteristics are uniformly low and only a few approach the .05 level 
of confidence. ¢ 


Evaluations of ratings of the importance of worker characteristics 
by Marines in the two OFs studied appear to be logically inconsistent 
in that Marines in the low technology OF consistently rated all of the 
worker characteristics as being of greater importarfee for performance 
of duties in their OF than did Marines in the high technology OF. 
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These correlational and comparative studies have led to the conclu- 
sion that when worker characteristics data are gathered by means other 


than objective aptitude tests, estimates of medica’ characteristics for 
a _ given OF can best be made by analysts who are trained in observation 
and interview methods for appraising such characteristics. 


‘© Analyses of the validify coefficients of test batteries presently 
used for predicting succeSs in service school training revealed some 
‘ disturbing surprises. These analyses were based upon data received from 
NPRDC, San Diego. The validities of test combinations now used as one 
of the criteria for selection of enlisted Marines for service schools 
are lower in more than half of the test batteries in use for this purpose 
than are other test combinations, Improvements in validity coefficients 
by using different combinations of tests than now in use range from .05 | . 
to as high as .35. In many of the schools where improvements .in validities= 
can be made, the improved validities could be achieved by using an en- 
tirely different combination of aptitude tests than those included in 
test batteries presently used for selection of Marines for attendance at 
these schools. In some instances it was found that the addition of only 
one other test to a‘current test battery would provide marked improvement 
in prediction of success in training. In some cases it was found that use 
of only one aptitude test was more efficient than the full test battery 
now employed. 


Findings of such widespread disparities among service school selec- 
tian batteries and training performance led us to investigate the basis 
for establishment of these selection standards. We found that the most 
recent research on Marine Corps' selection test batteries was conducted 
in 1963. We have been unable to find any studies between that date and 
those rerently conduéted at NPRDC, San Diego within the last year. 


The 1963 studies were commissioned by the Marine Corps and conducted 
by H.A. Edgerton. Edgerton's studies were based upon a classification 
test battery made up of eleven tests obtained from the Army. It was 
hypothesized that the similarity between many Marine Corps and Army jobs 
permitted direct utilization of the Army tests for Marine Corps purposes. 
However, it was found.that some differences between Army and MC jabs did 
exist, and effectiveness of the tests was therefore evaluated exclusive- 
ly in terms of Marine Corps experience. 


In Edgerton's research, the records of Marines attending several 
service schools, and Mar ines in selected non-schooled MOS's, were reviewed 
and analyzed. A similar analysis was conducted for Aviat fon MOS's, This 
research resulted in identification of several aptitude-areas based upon 
test combinations that yielded the highest correlations between an aptitude 
area and a given group of Marine Corps jobs. These standards have re- 
mained in effect continuously since 1963. We have been, unable to find any 
evidence of cross-validation studies’ or revalidation studies since that 
time until the recent correlational studies conducted by NPRDC, San Diezo. 


We were recently informed that the Marine Corps Operations Analysis 
Group (MCOAG) conducted some preliminary studies during 1975 of the 
relationships among A number of variables and the training school per- 
formance of enlisted Marines. We requested data from these studies but 
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_ were advised that due to the preliminary nature of the research, no 
results would be released until further studies had been completed. We 
are therefore unable to comment about any relationships between findings 
of these studies and those conducted by NPRDC, San Diego during the same 
time span. . However, the extent of the research undertaken by both MCQAG 
and NPRDC within the last year and a half suggests that there may be a 
growing recognition within the HQMC of the importance of personnel 
research to maintenance of the effectiveness of the Marine Corps in 
accomplishment of its mission. 7 

As noted earlier, many of the test batteries now in use as one of 
the criteria for selection of Marines for Marine and Navy service schools 
have considerably less effective validities than other test combinations, 
It is our recommendation that results of the research conducted at the 
NPRDC, San Diego be used as the basis for estab ing new test batteries 
for service school selection in those cases whera different test combinations 
have been demonstrated to have higher validities than those now in use. 


‘ We have been told that the Armed Services Vocational Aptitude Battery 
(ASVAB) will soon be the standard selection and placement battery for all 
armed services including the Marines. Budgets should be planned now for 
validating the ASVAB in relation to service school trainin formance. 
Kod, even e importantly, job pertormenes standards for Sack MOS need 
to be developed and then correlated with test scores in order to 


ensure placement of recruits in the most suitable MOS's in relation to 
their aptitudes. . Ba 


It im recommended that the Marine Corps conduct periodic validity 
studies of"its aptitude tests in every area in which they are used as part 
of a decision-making process. Selection standards mst be continuously 
reviewed, using rigorous research methodologies, if they are to continue 
to be effective. As conditions change, standards mst hanged. Changes 
in conditions, whether these are changes in instructional methods, changes 
in methods of evaluating performance, or changes in technology, as well as 
changes in the nature of new Marine Corps recruits, can all affect validities 

‘of tests and test batteries obtained under different conditions and with 
different populations. The Marine Corps needs to develop means to identify 
and measure the effects of these changes and to take action accordingly. 


Our studies suggest that the Marine Corps has not provided full support 
to personnel research activities. This appears to have been especially 
true for the years between 1963 and 1975. Sound research is needed to 
develop selection and placement procedures that will effectively improve 
the identification of civilians who will be the best recruits and the 

rine recruits who are best suited for training in OF's requiring special 


aptitudes. We recommend substantially stronger support from 
n n, This. is considered essential to ensure 
that the Marine Corps’ traditional standards of excellence are maintained, 


and that fulfillment of its mission will continue through improved methods 
of identifying for recruitment the men and women who possess the qualities — 
needed to meet the high standards of Marine Corps service. 


i 
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Our studies reviewed several methods of gathering data on worker 
characteristics as possible alternatives to the Worker Characteristics 
Scale included in earlier Marine Corps Task Inventories. We have con- 
cluded from these studies that OMU's decision to eliminate the scale 
from its inventories was a wise one. This scale was a mixture of eval- 
uations of physical characteristics, psychomotor abilities, mental capaci- 
ties, and other factors as varied as adaptability, emotional stability, 
initiative) and moral courage. In application of the discontinued scale, 
Marines with no training in assessment of worker characteristics were 
asked to evaluate the importance of such characteristics in the per- 
formance of duties in their MOS, Psychomotor abilities and mental 
capacities are much better measured by objective tests no matter how 
' well trained are the analyst-observers. In the use of any such future 
scale, it is recommended that only physical characteristics not readily\ 
measurable by ob jective tests, and perhaps special environmental condi-— 
tions affecting performance, be included. It is also recommended that, 


instead of depending upon Marines untrained in assessing such factors, \ 
only Marines trained in methods of evaluating worker characteristics be \ 
assigned to make such assessments. | 


Most check-lists for evaluating worker characteristics use such 
terms as occasionally, moderate, frequently, light, heavy, etc. as de- 
scriptive terms. All too often these terms are not clearly and specifi- 
cally defined. Raters assessing these characteristics often must use 
their own criteria of what is light, moderate and heavy, and judgments 
between raters frequently vary because each has his own idea of what is 
light and heavy. Most methods also do not indicate how often such factors 
as light or heavy lifting are required on a job in a normal work day. if 


Our review of the literature revealed only one method that we feel 
meets’ our criteria for évaluation of physical and environmental demands 
of a job and the characteristics of individual Marines required to meet 
these demands. It meets many of the requirements of a good measuring 
device: it has a unit, a zero, and criteria. It presents measured judg- 
ments in such specific form that the analyst is not left in doubt -- 
he does not have to depend upon his own subjective criteria. It also allows 
for error, but on the safe side. This system has been called the "specific 
method" by its developer, Hanman. (His book on the specific method is 
listed in the bibliography.) The method was developed to provide a more 
. precise system for assessing the demands of a job, and at the same time, 
provide a more definitive method for evaluating the physical capacities 
of a disabled individual in relation to the job or jobs for which he is 
being considered. Ratings of an individual's capacities were made by a 
physician in the context of Hanman's studies. Ratings of job requirements 
were done by trained analysts. Although originally developed to aid in the 
appropriate placement of disabled persons, Hanman's specific method is: 
equally applicable to assessment of worker characteristics of non-disabled 
individuals in relation to the physical and environmental demands of a job. 


It is our conclusion that Hanman's specific method can be used in the 
Marine Corps to improve classification and assignment. With the advent 
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of an all-volunteer armed force, and with EEOC pressures for the 
acceptance of more women and members of minority groups into the 
military services, the need for objective assessment of individual 
worker characteristics in relation to physical and environmental 
demands of jobs in our military services (as well as valid measure- 
ment of aptitudes by tests) has become much more critical than it 
had been viewed under earlier conditions. 
5 


Hanman's specific method is described with ‘explicit guidelines 
for application in the final technical report for this Research Area. 


' It is recommended that this method be considered for use in‘ evaluation 
of the physical and environmental demands of appropriate jobs within 
Marine Corps Occupational Fields. It is our opinion that OMU is in 
an ideal position to gather such data as a part of the Observation and 


Interview phase of its TA: studies of OFs. Assessments should only be’ 
made by OMU Task Analysts who have been trained in use of the specific 


decision is made by the Marine Corps to follow our recommendations, 
Marine Corps medical sonnel should be trained in use of the specific 
method in evaluating physical capacities of individual Marines in re- 
lation to job demands. Data about job demands and the capacities of 
individual Marines to meet these demands must be provided to the Marine 
Corps Monitors who make selection and placement decisions. This is 
considered essential to the effectiveness of the Monitors’ decisions in 


attempting to match the individual Marine's classification and assignment 
with the requirements of jobs for which he is being considered. 


End-product for this Research Area is Technical Report No. 13 , 
Worker Characteristics in Marine Corps Task Analysis. 


A Note on Studies of Job Satisfaction. 
: A brief job satisfaction questionnaire has been included as a part . ; 
of Marine Corps task inventories for several years. The MC Study 
Directive authorizing this research project (see Appendix B), Listed 
job satisfaction as a topic to be addressed in the study. Accordingly, 
studies of job satisfaction were initiated and were included in our 
original Study Plan. 


When the Marine Corps Study Advisory Committee requested restruc- 
turing of our Study Plan in the latter part of 1974, it also deleted 
three of the nine Research Areas we had proposed and substituted two 
others of more direct interest to the Marine Corps at that time. The 
studies of job satisfaction and causes of dissatisfaction were in one 
of the Research Areas deleted by the Study Advisory Committee as topics 
the Committee considered could be resolved by in-house research. 


Although not "officially" a part of our research because of modi- 
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fication of the Study Directive by the Committee, we feel that a few 
observations about our initial investigations in the area of OMU's 

job satisfaction studies are appropriate in concluding this discussion 
of Research Areas officially addressed. 


We have been impressed by OMU's research into Marines’ attitudes 
about those factors in their jobs that lead to satisfaction or dis- 
satisfaction. This research has not been static. Statistical and 
other analytical studies by OMU over a period of several years have 
resulted in modifications in content, question phrasing and response 
categories in job satisfaction questionnaires. Changes that have been 
made have been/ based upon sound research and have resulted in improvements. 
However, we could find little evidence that the data collected have been 
utilized to any extent by the Marine Corps. 


It has been our observation that most members of the HQMC staff 
who have been presented with data concerning job satisfaction/dissatis- 
faction of Marines in different OF's have shown what might be described 
as a "ho-hum" attitude. There has seemed to be little, if any, concern 
about how Marines feel about their jobs and how they feel about a long 
term career as a Marine. We have found this difficult to understand, 
especially in view of the incentives provided by all armed services to 
encourage reenlistments. 


It is our opinion that information indicating how Marines feel 
about their jobs, their supervisors, their chances for advancement, and 
about making a career of Marine Corps service should be of special 
concern to Marine Corps policy-makers and to HQ level personnel respon- 
sible for the classification and assignment of Marines. It is our reco- 


mnendation that results of job satisfaction questionnaires in each task™ 
inventory administered by OMU be provided,as a minimum, to the appropriate 
OF Sponsors, the Director of the Manpower Planning and Policy Division, 
and to the Commandant s Deputy Chief of Staff for Manpower. A wider 
distribution may be desirable so that positive actions based upon job 
satisfaction findings can be taken at several different. organizational 
levels. The Director of OMU may be in a position to make recommendations 
for such a distribution to the DC/S Manpower, HQMC. 
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_ CONCLUSIONS AND RECOMMENDATIONS 


‘Gone lusions 


? Detailed coticlusions from this research are included in many of the 
fe ye project Technical Reports. Most of these conclusions have been discussed 
‘i in the reviews of the eight Research Areas summarized in this final report. 
‘Because of this, they are not repeated again in this terminal section. © 
' However, one over-all conclusion. has not been recorded elsewhere. It 
deserves mention here. 


i The over-all conclusion from our research is that the Merine Corpse 
he Task Analysis Program is a highly valuable asset to the Marine Corpse 
; in improving and maintaining effective utilization of its human re- 
sources, OM, in spite of its austere budget and limited staff, has 
\\ produced a high return on the investment that, the Merine Corps has made 
‘ta this organization. The Commandant's initiative, foresight, and good 
judgment in establishing the Task Analysis Program have been repaid 
many times over by the cost savings, cost avoidance, more efficient 
structuring of OF's, more effective use of training resources, and the 9 
improvements in morale that have resulted. 


One conclusion that is recorded in the body of this report is 
considered to be of such special significance that it merits repetition 
in this final section. It is summarized in the following paragraph. 


An important contributing factor to success of the TA program has 
been the assignment to the OMI staff of top quality, highly competent 
and appropriately trained officers. Similar standards in the selection 
and assignment of officers and SNCOs to OMU)must be maintained if the 
Marine Corps is to reap the same benefits from the TA program in the 
future that it has gained in the past. 


Recommendations * 


The majority of project Technical Reports contain a number of 
recommendations for action by OMI, and in some cases, by higher levels 
of command in Headquarters, U.S. Marine Corps (HQMC). Inasmuch as 
each Technical Report deals with no more than one Research Area, back- 
ground data supporting the recommendations are more complete in those 
reports than is feasible in a summary such as this Final Report that 
attempts to cover all eight Research Areas. In addition, recommendations 
in several of the reports are accompanied by specific suggestions for 
their implementation. It is not the intent of this report to provide 
details of this nature. 


This terminal section summarizes the major recommendations in 
the series of technical reports that are the primary end-products of 
: X 
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our research, Each recommendation listed below is keyed to the text 
of this report by page number or refers to the appropriate Technical. 
Report for more background information. As noted in the text, some 

of the recommendations have already been implemented by OMJ. These 

are included at the request of the Marine Corps Study Advisory Com- 

mittee "in the interest of completeness". 

It is’our opinion that OMJ has the capabilities and resources to 
implement these recommendations with little or no cost to the Marine 
Corps. Our recommendations are intended further to improve the al- 
ready high level of effectiveness of the Marine Corps TA program. We 
are hopeful that HQMC will have sufficient interest in them to give 
our recommendations favorable consideration. Following is a summary 
of the major recommendations resulting from our research. 


e@ The traditional OJT approach for orientation to the TA program 
of Officers and NCOs newly assigned to OMU needs to be supple- 
mented by a more formal orientation and training program that 
will reduce training time and help new personnel become effec- 
tive contributors to the TA program early in their tour of 
duty at OMJ. (Page 9) 


@ Thorough reviews of training manuals and other documents and 
sources describing tasks in an OF should be made during the 
Study Phase, and preliminary task statements prepared at that 
time. Statements thus prepared should then be reviewed with 
Sponsors, monitors, service school instructors, and other 
“experts” in the OF. The accuracy .of these task statements 
could then be validated or corrected at the same time that 
data on tasks not disclosed by the preliminary studies are 
obtained through observation and interview visits to a cross- 
section of Marine Corps facilities. (Page 10) © 


e@ Ow should eliminate the two-booklet format for task inven- 
tories and either change to a one-booklet format with separate 
answer sheets or to a single booklet containing spaces for 
responses adjacent to each item in the booklet. (Page 11) 


@ In changing to a one-booklet task inventory format, OMU should 
investigate alternatives to the OCR system of recording rg- 
sponses that has not been fully satisfactory. (Page 11): 


e In order to reduce the time required for Marines to complete a 
lengthy task inventory, OMU should experiment with division of 
task statements in an inventory into a series of booklets con- 
taining fewer than the total number of task statements in the 
total questionnaire. Sufficient overlap of task statements in 
several booklets must be made so that an adequate sample of 
responses to each task statement in the complete inventory is 
obtained. (Page 14) 
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Careful attention to wording of task statements. needs to be 
given to ensure understanding by respondents in an OF. (Page 15) 


Periodic evaluation of the readability level of task inven- 
tories should be made, and attitude surveys should be conducted 
on a sampling basis to assess the reactions of Marines to | 
future task inventories. (Pages 15 & 16) — 


In administering task inventories, OMU should select a repre- 
sentative random sample of 400 Marines in each OF studied by 
the-TA process. This should be a minimum. And, our studies 
indicate that if a truly representative sample is drawn, an 
N of 400 is adequate as a maximum provided a confidence level 
of .05 is considered acceptable. (Pages 16 & 17) 


OM should conduct an independent experiment of its own if it 
wishes to determine the effects upon clustering of a sample 

size of 400. This can be done by drawing a random sample of 
N=400 (by means of a random number generator) from an OF in 

which a much larger number of Marines completed task inventories. 
Analysis of CODAP results will indicate whether the clustering 
program produces the same job types for the sample of 400 as for . 
those in the total sample. (Technical Report No. 11) 


Our finding that eliminating overseas sampling does not affect 
task. analysis results should be further tested by OMU in sev- 
eral different OF's. This should first involve application of 
statistical methods similar to those used in our research. OMU 
should then study jthe effect upon clustering resulting from 
elimination of overseas sampling. (Pages 17 & 18) 


The use of CODAP programs should be continued. In addition, 
efforts should be made to adapt more programs in the CODAP 
_"package" to the computer facilities available to OMU. (Page 19) 


OMU should perform two cluster analyses for each OF study. 
‘One should include task statements covering both the military 
or "general" tasks that Marines perform and those tasks that 
are specific to the OF. The other should be conducted with 
all general military tasks excluded. Results of the two 
analyses should be compared before decisions are made about 
job categories within the OF. (Pages 19 & 20). 


Research by OMU on diffexent ranges in response scales, e.g. 
five vs. eight, should considered. Studies of this type 
might result in a scale that would provide more accurate data 
on "time-spent" on OF tasks. (Page 20) es 
OMU should consider changing its organizational structure 
from its traditional independent TA team concept to a more , 
functional type of organization. The modification should be 
designed to provide for more flexibility than the traditional 
Structure and for specialization of staff in such areas as 
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computer programming, data analysis, and report writing. 
(Pages 21 & 22) 


33 @ The Director of OM should be given the opportunity to review 
-the-service records of SNCOs proposed for assignment to the 
OMU staff and be a direct participant with the monitor in 
their selection. He should also have the right of veto. 
(Pages 22 & 23) 


@ OMU should consider the application of PERT to one or more OF 
studies following procedures outlined in Technical Report 
No. 3. It may also be desirable to plot the major events for 
several OF studies on a single PERT-type chart to facilitate 
planning, scheduling, coordination and control when several 
TA studies are in process at the same time. (Page 23) 


e As part of its training program to improve communication and 
cooperation among members of the OM staff, problem-solving 
seminars similar to the demonstration seminar conducted by 
Cal State L.A. staff members should be conducted periodically. 
(Page 24) - 


@ More formal training procedures than have existed in the past 
need to be instituted by OMU -- especially for newly assigned 
staff members. Plans should be made for the full utilization 

’ of the five Training Manuals prepared by the research staff. 
Other Technical Reports should be made readily available to all 
staff members as part of’ an on-going training program. (Page 25) 


e Although referred to in Technical Report No. 6, but not 
specifically stated in this Final-Report, OMU should designate 
a Training Officer from within its staff. The Training Officer 
should be assigned specific responsibilities for planning and 
coordinating staff training and for ensuring that training plane 
are effectively implemented. (T.R. No. 6) 


‘@ OMU should develop and administer additional task inventories . 
designed to evaluate garrison and combat tasks following a e 
format similar to the OF 02 officer inventory. Data from 
these admininistrations should be used to test. the significance 
of the factors that appear to have affected findings in the 
OF 02 study -- sample size, the number of questionnaire items, 
and the number of zero and non-zero responses. (Page 28) 


e Future task inventories designed to study "contingency tasks" 
should include more task statements that emphasize the use of 
equipment. They also should be either equally balanced between 
garrison and combat tasks, or preferably, have a higher proportion 
of combat task statements. (Page 30) 


@ OM should conduct statistical analyses of the OF 02 data beyond 
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those done in this study! These should include factor analysis 
and cluster analysis to isolate task sets as a function of . 
garrison and combat duties, as well as correlations among task . 

. Statements and background dace such as age, paygrede, education, 
length of service and M0S, | \ @age 30) 


Inasmuch as task analysis sided of donk tngensy tasks rely 
upon memory of combat, objective measures of combat performances 
should be utilised in i analyses of results whenever 
possible. (Page 30) 


Results of the test validity opieiieal conducted at NPRDC, San 
Diego should be used as a basis for establishing new test 
batteries for service school selection in those cases where 
different test combinations have\ been demonstrated to have 
higher validities than those now: in use. (Page 34) 


Plans should be made now for validating the ASVAB in relation 
to service school performance as soon: as the new test battery 
replaces the aptitude tests now in use by’ the Marine Corpse. 
(Page 34) 


Job performance standards need to be developed ‘and then 
correlated with ASVAB test scores. in order to ensure placement 
of recruits in the most suitable = in relation to their 
aptitudes. (Page 34) 


The'Marine Corps should: conduct periodic validity studies of 
its aptitude tests in every area in which they are used as 
part of a decision-making process. Research of this nature 
is considered essential to maintain effective test utility 
under changing conditions and changing recruit ener 
(Page 34) 


Strong and continuing support for a personnel research 
function must be provided by RQMC to ensure that the 
traditional excellence of the Marine Corps is maintained. 
Research can contribute to that excellence by developing 
effective selection and placement standards that can identify 
the "good" men and women who have the qualities to meet the 
desired standards for a Marine recruit and for a specialist 
in a critical OF. (Page 34) 


OMU should experiment with the use of Hanman's "specific 
method" for evaluation of the physical and environmental 
demands of approprinte jobs within Marine Corps OF's. 
(Page 36) 


Assessments of worker characteristics reflecting physical and 
environmental demands should be made only by analysts who 
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have been trained in the specific method or in such other 
method of appraising worker characteristics as the Marine 
Corps selects. (Pages 33, 35 & 36) 


@ Marine Corpse Medical Officers should be trained in the use 
of Hanman's method and be responsible for the evaluation 
of worker characteristics, of individual Marines in neletion 
to job demands in different OF's. (Page 36) 


@ Data about job demands and the capacities of individual 
Marines to meet these demands must be provided to the MC 
Monitors who make selection and placement decisions if the 
Marine Corpe decides to use the specific method in the 

" measurement and use of worker Cavern cere as we rec- 
ommend. (Page 36) 


© The results of job satisfaction questionnaires included as 
part of each task inventory administered by OM) should be 
provided, as a minimum, to the appropriate OF sponsors, the / 
Director of the Manpower. Planning and Policy Division, and 
to the Commdndant's Deputy Chief of Staff for Manpower. A 
wider distribution is considered desirable, but this appears 


to us to be an area of decision for RQMC as to whether or not | 


it is important that Marines be satisfied with their careers 
as members of the Corps. (Pages 36 & 37) 
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Farrell, William T., HIERARCHICAL CLUSTERING: A BIBLIOGRAPHY, 
Technical Report No. 1, July, 1975. 


Cluster analysis in the Task Analysis process is a statistical 
methodology using algorithms to produce hierarchies that isolate groups 
of tasks that, because of their relationships, form separate jobs. It 
may perhaps be decribed as the central statistical technique for ana- 
lyzing task analysis data in studies of Occupational Fields by the 
Marine Corps, the Air Force and other military services. As part of 
the research in Evaluation of the Marine Corps Task Analysis Program, 

a thorough search of the literature was conducted to discover published 
sources describing hierarchical clustering and related methods of 
classification analysis. This 184 item bibliography is a result of the 
search, The majority of references were published within the last ten 
years. This compilation is considered to be a relatively comprehensive 
and representative bibliography of articles and books that were produced 
in that time span, plus a few older references that were deemed relevant 
to the research project. The Bibliography is not annotated. One article 
listed in the Bibliography was selected for reprinting in its entirety 
as a part of this Technical Report. It is the opinion of the author 
that the article could be of special value to the Marine Corps Office of 
Manpower Utilization for use in orienting new members of the Task 
Analysis staff to principles of classification and cluster analysis. 

The article, "Classification: Purposes, Principles, Progress, Prospects", 
by Robert R. Sokal was published in the September 27, 1974 issue of 
Science, Vol. 185, No. 4157, PP 1115-1123. This scholarly article is 
clearly written in language thet for the most part avoids scientific 
jargom, and when scientific terms are used, they are explained. 


Kuriloff, Arthur H., Yoder, Dale, and Stone, C. Harold, TRAINING GUIDE 
FOR OBSERVATION AND INTERVIEWING IN MARINE CORPS TASK ANALYSIS, . 
Training Manual III, Technical Report No. 2, August, 1975. 


This Training Guide has been developed for use by staff members of 
the Office of Manpower Utilization (OMJ),HQMC in their preparation 
for Task Analysis projects. It is designed to provide basic orientation 
to Task Analysis and detailed suggestions for carrying out the entire ~ 
observation and interview phase of the Task Analysis process. Various 
types of job analysis are described in terms of the most common methods 
and their advantages and limitations. Special attention is directed to 
( requirements of reliability and validity in the collection of TA data, 
and to recommended procedures for meeting these requirements. To 
ensure the quality of findings in Task Analysis studies of Marine Corps . 
Occupational Fields, specific recommendations are given for all major 
steps in the data-gathering process including improving interviews by 
checking questions, building respondent,motivation, developing listening 
ability, managing the interview, and improving both observation and the — 
recording of information. 
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Hemphill, John M., Jr., Stone, C. Harold, and Yoder, Dale, PROGRAM EVALUATION 
AND REVIEW TECHNIQUE (PERT): A PLANNING AND CONTROL TOOL FOR ° 
OCCUPATIONAL FIELD STUDIES, Technical Report No. 3, September, 1975. 


PERT is a management tool that makes possible more accurate, 
more objective, and more rapid planning and control of a complex project. 
Applied research by the ONR-USMC Task Analysis project staff indicated 
that a full description of PERT and its applications to Occupational 
Field (OF) studies would be of operational value to the Office of Man- 
power Utilization (OMU),HQMC. This was based upon the fact that 
an OF study in the Marine Corps Task Analysis Program is a project that 
involves completing specific study steps in a logical sequence. Several 
identifiable activities or tasks are performed over a period of time to 
complete each study step. A need was seen for a plan to implement the 
study project and a technique for controlling it throughout. PERT can 
be usefu developing a detailed implementation plan -- including 
scheduling work, estimating time requirements, determining staffing 
needs, and pin-pointing check points for reports on and control of an 
OF Task Analysis study. This report on PERT is designed to serve two 
purposes. First, it can be used as training material for new personnel 
to introduce them to techniques of planning and control in OF studies. 
Second, it can provide ready reference materials for individuals 
directly involved in designing, directing, planning, and controlling 
OF studies. The description of PERT in this report is specifically 
addressed to Task Analysis as conducted by the Marine Corps. Accordingly, 
the various steps, events and activities used as illustrations in the 
application of PERT employ the terminology of the different phases of 
OMU's Task Analysis process. However, the same principles can be 
applied in the planning, tracking and control of any project. This is 
a detailed description of the use of PERT and the steps involved in 
developing a ysable PERT network. Major sections of the report cover: 
Operationgl aspects of PERT use in OMU; How to develop a PERT schedule; 
Time estimates; Completing the PERT schedule; Managing Occupational ” 
Field studies with PERT. 


Farrell, William T., Stone, C. Harold, and Yoder, Dale, GUIDELINES FOR 
RESEARCH PLANNING AND DESIGN IN TASK ANALYSIS, Technical Report No. 4, 
September, 1975. 


This report focuses upon Task Analysis as research. It is based 
upon the fact that the Task Analysis program conducted by the Office of 
Manpower Utilization, HQ, USMC (OM) involves purposive, systematic 
investigations and analyses in order to prepare reports of findings that 
will be useful and influential in Marine Corps planning, policy deter- 
mination, and management. Guidelines are presented for the planning and 
design of OMU's projects so that they will justify proper respect and 
credibility and thereby achieve maximum impact and value. Principles 
and procedures (are outlined so that each Task Analysis project can be 
planned, designed-and conducted in a manner consistent with recognized 
criteria of dependable scientific research. In addition to the focus 
upon the research nature of Task Analysis, the qualities of the re- 
searcher himself, and his influence upon the research are discussed. 
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The main emphasis of the report is upon research planning and design. 
The main topics are: Statement of the research problem -- hypotheses; 
Contribution to theory; Operationalizing the research; Determ 

sample size; Collecting the data; Analyzing the data, with emphasis upon 
cluster analysis; and, The research report. 


Hemphill,John M.,-Jx., and Yoder, Dale, MANAGEMENT AUDITING, Technical 
Report No. 5, September, 1975. : 


The Management Audit is described for possible application as 
an extension of the mission of the Office of Manpower Utilization (OMU), 
HQMC. The present mission of OMU is viewed as a manpower research t 
program to conduct Task Analyses of Marine Corps Occupational Fields. ; 
Purpose of the analyses is to improve the functional areas of classi- 
fication, assignment, training, grade and MOS structure, job re- 
quirements, and job validation. Major topics in this report are purpose 
st and scope of management auditing, overview of the management audit 
process, comparison of the management audit with task analysis, and 
implications of the management audit approach for OMU. Annotations of 
significant references on management auditing are’ included in a selected - 
bibliography. . 
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Yoder, Dale, Hemphill, John M., Jr., and Stone, C. Harold, OMU ORGANIZATION 
AND PERSONNEL, Technical Report No. 6, October, 1975. Bs 


\ The basic mission of the Office of Manpower Utilization, HQMC, 
(OMU) is to conduct task analyses of Marine Corps Occupational Fields. 

: In its desire to maximize its effectiveness, OMU requested an independent 
evaluation of its program. This report. summarizes studies and results of 
part of that evaluation, Research Area 5, "OMU Organization and Personnel", 
one of eight Research Areas into which the study was divided. The basic 
tasks of Research Area 5 were to discover, describe and evaluate OMU 
policies and procedures relative to organization, task analysis team 
assignment and structure, and team member procurement; identify indi- 
cations of less than optimal performance and alleged deficiencjes; design 
and evaluate experimental alternatives and/or aad tinct iste eae chee 
problem areas and report findings from experiments; identify and evaluate 
options in change and prepare recommendations for action. The research 
was not conducted in a static situation. Feedback to OMU was provided 
by the research staff as findings wére made. Direct actions often were 
initiated by OMU immediately, and OM thus represented a "moving target" 
during the course of the study. This report is a frank discussion of 
methods and phases of the study, findings, changes that occurred. during 
the study and recommendations for future actions. Organizational 
structures at the beginning and the end of the research are shown. One 
problem was still not resolved by the end of this study. Some NCOs 
assigned for duty with OMU do not possess the qualifications required 
for effective performance in the highly specialized tasks they are 
expected to perform. It is recommended that OMI be involved in the review 
of qualifications of NCOs being considered for assignment to its staff 
before assignment decisions are made. 
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section Arthur H., PRINCIPLES OF TRAINING IN MARINE CORPS TASK 
ANALYSIS, Training Manual I, Technical Report No. 7, December, 1975. 


This training manual is designed to be used by Marine Corps 
‘personnel responsible for training Task Analysis (TA) specialists. 
This is the first of a Set of five training manuals that contain 
recommendations and suggestions for helping members of TA teams 
acquire essential capabilities for training and for performing Task 
Analysis functions. Objectives of the set of training manuals are: 

1. To recommend procedures and training materials for minimizing the 
time to orient and train new analyst team members; '2. To increase - 
the period of time new members will be productive on an analyst team 
by shortening the indoctrination and training period; and, 3+ To 
upgrade skills for increasing the effectiveness and productivity of 
experienced as well as new members. This first manual is relatively 
brief. It discusses individual competencies required for Task Analysis; 
Background in the methodology of training; Recommendations for trainee 

_ motivation; Dimensions of the training problem -- content, method, 
and evaluation; Skills required to support team performance in task 
analysis. 


Kuriloff, Arthur H. and Yoder, Dale, COMMUNICATIONS IN TASK ANALYSIS, . 
Training Manual IV, Technical Report No. 8, October, 1975. 


This is the fourth in a series of five Training Manuals developed 
to aid the Office of Manpower Utilization, HQMC,in the training and 
orientation of new staff members assigned to the Task Analysis program. 
Effective communication is considered to be a central factor in the © 
gathering, recording, analyzing, and reporting of task analysis data in 
a reliable and valid manner. Two Manuals in the series direct attention: 
to this topic. Thé first is Technical Report No. 2, "Training Guide for 
Observation and Interviewing" (Training Manual III). The present manual 
deals with three areas of communication, one of which, Active Listening, 
may be viewed as an extension or supplement to the Training Guide for O&I. 
The first section reviews problems of communication within an organization 
or Task Analysis team that can hinder effectiveness, and it gives suggestions 
for improving the quality of intra-organization communication. The second - 
chapter stresses the importance of active listening, recommendations: for 
achieving active listening, testing for understanding, and problems in 
active listening. The third section is the most detailed and gives a 
broad range of guidelines on "How to Write Clearly". As examples, topics 
covered include how to outline, the rough draft, the terminal section, 
avoiding unnecessary words, avoiding the fault of complexity in technical 
writing, use of short. sentences, improving readability, testing for 
readability, using active verbs, and selecting familiar words. 
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Kuriloff, Arthur H. and Yoder, Dale, TEAMWORK IN TASK ANALYSIS, 
Training Manual V, Technical Report No. 9, November , 1975. 


Each project in the Marine Corps Task Analysis program is 
assigned to staff members, organized to form a work-team. Their 
continuing performance, as an effective team, is crucial for the j 
success of the project. This Training Manual provides guidelines 
for effective teamwork and work-team maintenance and development. 
Chapter I, the major portion of the Manual, begins with an expla- 
nation of the major obstacles to optimal team performance and 
describes methods using the tool of intervention for diagnosing 
problems in work teams, with explanation of such specific techniques | 
as goal-setting, action-planning, the organization mirror, force 
analysis, and business games. Chapter I also outlines methods and 
techniques for achieving organizational change and improvement, with 
special attention to conflict resolution, role reversal, and team 
development. Chapter 2 of the Manual explains "management by 
objectives" as an integrated system for planning and achieving 
effectiveness in teamwork. Chapter 3 discusses how use of the matrix 
organization may offer advantages as an alternative to the traditional 
organizational pyramid. Included is an annotated bibliography of 
books and other published materials dealing with organization main- 
tenance, development, and teamwork. 
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Hanson, Phillip J., INTRODUCTION TO MARINE CORPS TASK ANALYSIS, 


Training Manual II, Technical Report No. 10, February, 1976. 


This Training Manual is designed to aid in the orientation of 
personnel newly assigned to OMU. It provides a brief overview of 
Marine Corps Task Analysis (TA) as it is conducted by OMU. Basic steps 
in the TA process are: 1. Construct a task inventory, 2. Administer 
self-report inventory, 3. Analyze, using CODAP, 4. Recommend 
solutions to identified problems, 5. Secure approval of recommendations. 
The Manual gives a brief description of each step. OMU's major goal 
of improving the utilization of human resources in the Marine Corps 
is discussed, and the way the staff is organized to accomplish this is 
presented. Appendices provide brief definitions of TA terms and a 
synopsis of the Comprehensive Occupational Data Analysis Programs 
(CODAP) used to define jobs in an occupational field. 


Farrell, William T., Yoder, Dale, and Stone, C. Harold, GUIDELINES FOR 


SAMPLING IN MARINE CORPS TASK ANALYSIS, Technical Report No. 11, 
March, 1976. 


It has traditionally been the policy of OMU to administer a 
task analysis inventory to the largest possible sample in an occu- 
pational field. Some sample sizes appear to be in excess of sta- 
tistical requirements for effective analysis, and costs for admin- 
istering and processing large numbers of inventories are greater 
than would be incurred with more modest sample sizes. This report 


6) 


60 


discusseg general conclusions from our research on optimum sample 

size and’ outlines guidelines for acceptable sampling strategy. 

Part I specifies and discusses three generally recognized essential 
requirements for the design of an optimum sample. Part II spells 

out major implications of these requirements as they apply to 

samples in TA occupational field studies and summarizes requirements 
for a sampling design for OMU. Part III reports findings that suggest 
a uniform optimm size for OMU samples, and Part IV details a 
recommended sampling strategy for guidance in data collection. 
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Hanson; Phillip J. and Stone, C. Harold, PEACE-TIME TASK ANALYSIS AND 


ITS RELATION TO WAR-TIME CONDITIONS, Technical Report No. 12, 
April, 1976. 


‘All Marine Corps Task Analyses of occupational fields performed 
to date have been conducted under peace-time rather than war-time 
conditions. The specific objective of research in this area was 
to determine the type of task analysis that would be effective in 
measurement of tasks that are not now being performed by Marines 
but would be performed by them in combat (under "contingency con- 
ditions"). This report evaluates traditional methods of contingency 
task analysis. Among the methods reviewed are Combat Simulation, 
Field War Games, Table Top War Games, Questionnaires, and Analysis 
of Small Unit Combat Journals. The discussion of each of these 
includes an evaluative consideration of the advantages and disad- 
vantages in terms of feasibility, cost and practical utility. The 
implications of task analysis of man-ascendant systems and machine- 
ascendant systems are reviewed. A major portion of the report 
presents results of statistical analyses of-data from a task inventory 
designed to determine the tasks Intelligence Officers are per- 
forming now and those that they performed under combat conditions. 
The conclusion from our studies is that a questionnaire approach is 
probably the most feasible under peace time conditions, the least 
costly, and although contaminated by the possibility of faulty 
memories of respondents, still the method of most probable practical 
utility. Recommendations are given for construction of contingency 
task inventories and for further research by OMU, _ 


Washburn, Paul V., Stone, C. Harold, Judd, Peggy A., and Farrell, 


? 


William T., THE USE OF WORKER CHARACTERISTICS IN MARINE CORPS 
CLASSIFICATION AND ASSIGNMENT, Technical Report No. 13, May, 1976. 


This report describes research that was designed to explore the 
possibilities of acquiring greater benefit in the areas of classi- 
fication and assignment utilizing data collected on worker charac- 
teristics. Primary attention is given to measurements of physical 
demands and environmental conditions of jobs that are not readily 
measured by objective aptitude tests. Reviews are made of earlier 
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data collection by the Marine Corps using task inventories, and to 
the research of other organizations in this area. The use of apti- 
tude tests in the Marine Corps to select Marines for specialized 
training in service schools is also analyzed. A major recommendation 
resulting from studies of aptitude tests is that the Marine Corps 
should place greater emphasis upon personnel research and teBt 
validation and provide more substantial support for such activities. 
Considerable statistical data are provided about test validities for 
selection of Marines for service school attendance and the relation- 
ships among earlier worker characteristics data collected: by task 
inventories and aptitude test results. An important part of this 
report is devoted to a discussion of Hanman's "specific method" for 
appraising the physical and environmental demands of jobs and 
assessing the physical capacities of individuals to meet these 
demands. The specific method is recommended for trial in the Marine 
Corps and instructions for its use are given in detail. 


° 


Kishi, Akemi, Judd, Peggy A., Yoder, Dale, and Stone, C. Harold, 


TASK INVENTORY CONSTRUCTION, Technical Report No. 14, June, 1976. 


The specific objectives of research on this topic were to 
determine an optimum inventory size that would have equal or greater 
effectiveness than previous Marine Corpe task inventories, and to 
develop procedures for the phrasing of task statements to avoid embigui- 
ties and be understandable to as broad a range of Marines as is possible 
with a paper and pencil inventory. A related objective was to 
develop rgcommendations for inventory design and format. OMU has 
traditionally used a two-booklet format for its task inventories. 

One booklet contained task statements, and the other was an answer 
booklet. Research resulted in a single task inventory booklet 

that includes response categories to questions and task statements 

on the same page and immediately following the items. Transfer of 
responses to computer storage is accomplished by the key-to-disk 
method, The result of studies of task inventory size (some Marine Corpse 
inventories have contained as many as 1,000 items) was a recommen- 
dation that OMU experiment with a "mini-booklet" format that would 
substantially reduce the number of items to which an individual 
Marine would be required to respond. An experimental design is 

given for dividing a lengthy task inventory into a series of 

shorter inventories. There is sufficient over-lap of task statements 
in each small questionnaire booklet to provide adequate samples of - 
responses to each item. Major attention is given to the wording of 
task statements and task inventory instructions. Data are presented 
from the application of five measures of readability to nine task 
inventories. Reading comprehension levels of Marines at three Marine 
Corps bases are described and are compared with the comprehension 
levels required to understand task statements-and instructions in task 
inventories. Guidelffes for wording of task inventory items to 
improve understanding are provided. Methods for measuring readability 
are outlined. Also discussed are studies of the effects of anonymous 
versus identified responses in task inventories. 


TA 


Farrell, William T., COMPUTER PROCEDURES AND DATA ANALYSIS IN 
MARINE COPRS TASK ANALYSIS, Technical Report No. 15 


Completed Marine Corps Task Analysis (TA) inventories are 
processed by OMU using a number of computer related procedures 
designed to yield outputs that can be interpreted to support the 
TA process. This technical report discusses research that was 
designed to improve the efficiency and effectiveness of these 
procedures and subsequent analysis of TA data. Central to these 
procedures is use of the Comprehensive Occupational Data Analysis 
Programs (CODAP). The uses of CODAP in relation to alternate 
clustering methods for analyzing TA data are reviewed and 
conclusions presented. One section of this T.R. is,designed to 
aid in the understanding of cluster analysis by OMU personnel not 
trained in the use of CODAP or other classification procedures. 
Special attention is given to the use of rating scales in task 
inventories that describe the amount of time spent on tasks. 
Recommendations are given for further research on this topic by 
QM. The effects on cluster analysis of inclusion in task 
inventories of military or general duty tasks along with occu- 
pational tasks specific to an OF are examined. Examples are 
given that suggest inclusion of general duty tasks can create 
serious chances for bias in making decisions about job categories 
within an OF. Also discussed are the effects of deviant scores, 
or "outliers", on analysis of TA data. Outliers do not fit 
expected patterns, can create stgtistical anomalies, and affect 
the variance of the distribution. Recommendations are given for 
isolating such cases and making systematic decisions about their 
inclusion or exclusion from analyses. 


Stone, C. Harold, EVALUATION OF THE MARINE CORPS TASK ANALYSIS 
PROGRAM, Final Report, Technical Report No. 16 


The Final Report summarizes studies in the eight Research 
Areas into which this project was divided. Major findings, 
conclusiogs and recommendations are reviewed. Reference is made 
to the fifteen technical reports that are end-products of our 
research, and annotations are provided for each report in the 
Appendix. 
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STUDY DIRECTIVE 


1. TITLE: Evaluation of the Marine Corps Task Analysis 
Program (FY 74) 


_2. BACKGROUND 


a. In consideration of current manpower and budgetary 


“ \gonstraints, the Marine Corps is taking positive action 


which is pertinent to the vital issue of getting "the right 
man in the right job". The approach being pursued is en- ' 
compassed within the Marine Corps Task Analysis Program 

which was established in October 1969. It is an inter- 
disciplinary program designed to acquire factual data in 

order to define individual work actions in behavioristic 

terms, necessary skill attributes, and ’job/billet requirements. 
Task Analysis is providing a comprehensive review, analysis 
and evaluation of the work performed by Marines throughout 

the Marine Corps. 


b. By definition, Task Analysis is the technique of 
identifying, collecting, collating, and analyzing job-data. 
These data represent answers from job incumbent Marines to 
the following questions. 


(1) What does the Marine really do? 
(2) Why does he perform his job? 
(3) How does he perform his job? 


(4) What skill attributes and hevels does he require 
to perform his job? 


c. The methodology of identifying and collecting these 
functional facts is by personal observation and interview of 
Marines in their working environment, and subsequently through 
the administration of a task inventory (occupational quest- 
ionnaire). Additional information is obtained from printed 
documents, schools, and data acquired from appropriate experts. 
These collected data are then collated and qualitatively 
processed through the IBM 360/65J, IBM 360/40H or the IBM 370/155 
computer. Computerized Occupational Data Analysis Programs 
(CODAP) have been designed to organize the raw data into meaning- 
ful job related categories which provide realistic structuring 
of the responses into jobs, duties, and tasks. Analysis is 
then performed on the camputer output and all related pertinent 
information and factors with a view toward improving the 
functional area of: 


> 
(1) Classification 


fi 4 


(2) Assignment # oe 


(3) Training 
‘ (4) Grade structure 
* (5) Job requirements 
(6) Job validation 


,Other areas which could conceivably be affected include force 
structure, tables of organization, tables of eqmipment, a 
logisitic support requirements. 


d. Upon completion of the analysis of an Occupational 
Field (OF), a final report is submitted to the Chief of Staff 
for approval of recommendations. It should be noted that the 
Task Analysis Program is not a unilateral effort. The heads 
of all departments, divisions, and separate offices of Head- 
quarters Marine roel ia a vital interest in this program and 
are a formal part of At. 1 


e. A recapitulation of the results of the task analysis 
program at the end of the lst quarter FY 74 indicates that 30% 
of the enlisted occupational fields 1 of 37) have been 
completed. These efforts resulted in 5 approved recommendations. 
Based upon actual and projected calculations derived from 
the task analysis of these eleven occupational fields (OF 01, 
Personnel and Administration; 14, Drafting, Surveying and 
Mapping; 15, Lithography; 30 Supply Administration and Operations; 
32, Repair Services; 34, Auditing, Finance and Accounting; 
35, Motor Transport; 60/61 Aircraft Maintenance; 62, Avionics; 
65, Aviation Ordnance; and 68, Weather Service). The Marine 
Corps may reasonably anticipate the following benefits whenever 
the approved recommendations have been completely implerented: 


(1) Structural changes---369 Marine billets saved. 


(2) Training line savings---512 Man-years (FY 73 and 
beyond). 


(3) Material savings---$315,000.00. ‘ 
(4) Training cost savings or cost avowdance--- 
$4,394,757.00 (FY 73 and beyond). . 


f. Even with the apparent good measure of success en- 
numerated above; it is now considered appropriate that an in- 
depth study be conducted to evaluate e effectiveness of the 
Task Analysis Program within the Marine Corps. The proposed 
study should concentrate upon the identification and definition 
of improvements and refinements which could be implemented to 
produce an even more effective Task Analysis Program. 
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3. Objectives:,” 


a. Determine actions er for the improvement and/or 
expansion of the current program including methodologies 
employed. ' ws 


b. Determine means to expedite completion of studies 
without adversely affecting the end results. 


c. Determine how to better interpret and utilize data 
amassed relative to job satisfaction (i.e. to improve the study 
of those elements which contribute to job satisfaction or ® — 
dissatisfaction). 


d. Explore the possibilities of acquiring greater benefit 


in the areas of classification and assignment utilizing data 
collected on worker chgracteristics. 


4. Major Factors: The study should address the Task Analysis 
Program as it exists today with major considerations as follows: 


a. Where should emphasis be placed in future months? 


a b. How can improvements in the program be most effectively 
‘implemented? 


.c. Within what time frame should a study be conducted to 
maintain its validity? 


dad. How can data concerning job satisfaction and worker 


characteristics be gathered most effectively and en interpreted 
and utilized to gain maximum validity, usage, and‘ application. 


5. Specific Guidance: Existing Marine Corps and Department of 
Defense directives (including those listed below) will be given 
due consideration, to determine their impact or relationship 
with the background and objectives stated herein: 


a. MCO 1200.13A, Task Aralysis Program 


be. HQO 1200.2, Instructions for the Marine Corps Task 
_ Analysis Process 
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6. Coordinating Instructions © 
a. Study Sponsor: DC/S (Manpower) 
b. Advisory Committee: 
(1) DC/S (Manpower) - Chairman (Code MPU) 
R (2) DC/S (Requirements and Programs) 
(3) DC/S (RDES . 
(4) DC/S (I&L) 
°(5) Dir, MC Reserve 
(6) FDMC 


(7) CG, MCDEC 
c. “Executing Agency: DC/S (Manpower) (Project office - 
Office of Manpower deiitzation (Code MPU) ) 
d. Participating Agencies 


(1) Commercial Contractor 


(2) Personnel Management Development Directorate, 
U. S. Army Military Personnel Center, Washington, D.C. 


(3) Personnel Research Division, Air Force Human 
Research Laboratory (AFHRL), Lackland Air Force Base, 
San Antonio, Texas. 


(4) Naval Personnel Program Support Activity, Navy 
Occupational Task Analysis Program Department (NOTAP), 
Bolling Air Force Base, Washington, D. C. 


e 


(5) Psychological Research Branch, Planning and 


Evaluation Staff, Office of Personnel, USCG, Washington, D.C. 


e. Securjty Classification Guidance: DC/S (Manpower) 
f. Funding: FY 74 


Internal Support 0 * 
External Support $75,000 
TAD Costs 0 


TOTAL $75,000" \ 
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-~ 7. Reporting Instructions 
a. Study Plan - Due 60 days after receipt of study 


directive and/or award of contract. 


b. Progress Reports: Oral progress reports will be 
scheduled by the Chairman, Study Advisory Committee as required; ‘ 
however these oral reports will be made at least quarterly: 
Oral reports may be ccnducted either at Sponsor's or Contractor's 


location. 

c. Midpoint Report: A written report of midpoint progress 
will be submitted to the Commandant of the Marine Corps (Code . 
MPU) four months after approval of the study plan. ~ 


d. Final Report: Draft of final report due, not later than 
one year after award of contract. Smooth report due 30 days 
after Commandant of the Marine Corps decision on study. 
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